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South Carolina Department of Health
and Environmental Control

2600 Bull Street

J. Marion Sims Building

Columbia, South Carolina 29201

Attn: Mr. James R. Ullery, P.E., Director

RE: SECOND DRAFT REPORT
REMEDIAL INVESTIGATION
BLUFF ROAD SITE
RICHLAND COUNTY, SOUTH CAROLINA

Gentlemen:

gation for the Bluff Rcad Site in Richland County. This
comprehensive report presents the results of the investi-
gation, our conclusions regarding the type and extent of
contamination present at the site, and incorporates the
SCDHEC and EPA comments presented at the February 18, 1986
meeting. All information contained in previous reports
submitted on this project has been included in this report.

. Enclosed is our Second Draft Report on the Remedial Investi-

Golder Associates 1s pleased to have assisted SCDHEC with
the Remedial Investigation on this project. It has been a
pleasure to work with your personnel. If you have any
guestions or need further information, please call us.

Very truly yours,
GOLDER ASSOCIATES
M) fq:a,e;wx:j
Michael T. Feeney3 P.E.
Senior Engineer
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1.0 INTRODUCTION

The Bluff Road Site in Richland County, South Carolina,
is about 10 miles southeast of Columbia (Figure 1). The
site was operated by South Carolina Recycling and Disposal,
Inc. (SCR&D), as a storage, recycling, and disposal facility
for waste chemicals from 1976 to 1982. In 1975, chemicals
were stored at the site. An acetylene manufacturing faci-
lity was operated on the property prior to its use as a
waste facility. A site visit in March, 1980, by the United
States Environmental Protection Agency (EPA) revealed
leaking containers of volatile organic compounds. Chemicals
were reportedly observed leaking from the drums and into
drainage ditches and the on-site surface lagoon (originally
used during the acetylene manufacturing operation to hold
waste lime). Analysis by the EPA of drainage ditch sedi-
ments indicated the presence of organic compounds, halo-

genated organics, pesticides and metals (Reference 1).

A groundwater investigation was performed by the South
Carolina Department of Health and Environmental Control
(SCDHEC) in the fall of 1980. Groundwater samples revealed
elevated levels c¢f chlorinated organic solvents and lead.
Resampling in August 1982 indicated that concentrations of
organic compounds in the groundwater were increasing

(Reference 2).

Preliminary clean-up of the site was performed in 1982
and 1983, partly under the Comprehensive Environmental
Response Compensation Liability Act (CERCLA). Drums of
chemicals and contaminated soil were removed and many areas
were covered with gravel to provide clean roads. The on-
site lagoon, material adjacent to the lagoon identified as
lime, and a large above ground tank remained on site. Some

reports indicate that an underground tank also remains on
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site, however, this is not certain. An area in the rear of
the site was cleared and used for detonation of shock
sensitive materials during the site cleanup. This area is

referred to as the demolition area.

Golder Associates was retained by SCDHEC to conduct a
Remedial Investigation at the site to determine the type,
extent, and degree of soil and groundwater contamination on
and around the site. The investigation has included a
surface geophysical survey, a soil gas survey, soil sampling
and groundwater monitoring. The groundwater monitoring and
analysis program was completed in two phases. Preceeding
each phase Golder Associates submitted an interim report.
The first, titled "Proposed Initial Monitoring Well Program,
Bluff Road Site, Richland County," was submitted in January
1985. The second interim report, submitted in July 1985,
was titled "Proposed Second Phase Monitoring Well Loca-

tions".

This report is the comprehensive report for the
Remedial Investigation at the Bluff Road site. The results
of all investigations, sampling, and analyses for this
project are reported, including the information presented in
previous interim reports. This report describes the extent,
degree, and type of contamination present in the on-site
soils, the on-site lagoon, and in the groundwaters both on
and off the Bluff Road site. The hydrogeology of the area,
groundwater flow, and contaminant movement are also dis-

cussed.

Golder Associates
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2.0 INVESTIGATIVE APPROACH

In conducting this Remedial Investigation Golder
Associates employed a phased approach and proceeded in a
stepwise fashion from one phase of the project to the next.
At each phase of the investigation data was collected,
analyzed, 1interpreted, and used to make a preliminary
assessment of the extent of contamination within and around
the site. This preliminary assessment was used to guide the
next phase of the investigation. As additional data was
collected the understanding of the physical characteristics
of the site was improved and the preliminary contamination
assessment was refined. In most instances, each phase of
the investigation indicated that the areal extent of con-
tamination was larger than had been anticipated after the
preliminary assessment of data from the previous phase.
Nonetheless, preliminary assessments were valuable 1in
guiding the course of the investigation and arriving at a
complete assessment of the physical characteristics and the
extent of contamination present at the Bluff Road site.
This section of the report presents a summary of the various
phases of the Remedial Investigation and the technical
methods used during each phase to investigate the site and

surrounding area.

Golder Associates began the Remedial Investigation for
this project in November 1984. The first phase of the
project‘involved a review of reports from previous investi-
gations and a literature search to determine general
stratigraphy and groundwater conditions present in the
region surrounding the site. This review allowed the
development of a broad understanding of conditions affecting
the site and guided the development of appropriate investi-
gative methods for use in later phases of the investigation.

The second phase of the inveétigation involved the col-
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lection of soil, lagoon, and sludge samples from within the
former SCR&D facility in order to evaluate the potential
sources of contamination. Soil, lagoon water, and lagoon
sludge samples were collected in January 1985, with chemical
analyses being completed soon thereafter. A sludge sample
from the above ground tank and additional lagoon water
samples were collected in September and November, 1985

respectively.

Initial consideration of land outside the boundaries of
the former SCR&D facility was made during the third phase of
the 1investigation which was a geophysical survey. This
survey, conducted in December 1984, involved using a por-
table electromagnetic device to induce an electric current
below the ground surface and measure the bulk conductivity
of the soil mass. This data was reviewed in the field and
the areas of geophysical investigation adjusted accordingly.
At the time of the investigation there seemed to be little
to no correlation between bulk conductivity and the exis-
tence of volatile organic contamination. Therefore, the
fourth phase of the investigation, the initial well program,
relied primarily upon the results of the previous SCDHEC
investigation (Reference 2) and the study of regional
hydrogeology to determine the proposed well locations and
depths. The initial wells installed by Golder Associates
were completed in March and April, 1985. Groundwater samples
taken from the wells were analyzed for each priority pollu-
tant volatile organic compound and representative selected
samples were analyzed for all priority pollutants. The
initial well program allowed determination of site strati-
graphy, the general direction of groundwater flow, the
approximate depth to which contamination extended, and the

class of chemical compounds present in the groundwater.
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In order to rapidly survey a large area in the general
direction of groundwater flow for volatile organic con-
tamination, a soil gas survey was conducted as the nex£
phase of the investigation. The survey was carried out by
making a series of shallow borings into the unsaturated soil
above the uppermost aquifer, then withdrawing and analyzing
a sample of gas from the unsaturated soil mass. The
analysis of the gas indicated the presence, or lack, of
volatile organic compounds in the soil gas surrounding the
borehole. The soil gas survey indicated an area of cor-
tamination downgradient of the SCR&D site and these results
were used to determine the initial locations of wells to be
installed during the next phase of the investigation, the

second well program.

The second well program consisted of installing addi-
tional wells to define the extent of the contaminated
groundwater, establish the concentration of chemicals in the

groundwater, and obtain hydrogeclogic data to complete the

definition of site stratigraphy and hydrogeology. The
second well program was completed in two stages. The first
stage was carried out in August and September, 1985.

Chemical analysis of groundwater samples taken after this
first stage indicated such a large contaminated area that

additional consultation with SCDHEC was needed to continue

the work. Also, permission to access additional property
was needed before the second, and final, stage of the
program could be implemented. This access was obtained in

November 1985, the second stage was begun immediately, and

was completed in December 1985.

Also in December 1985, a pumping test was conducted at
the site to determine, among other parameters, the hydraulic

conductivity of the uppermést aquifer with a greater degree
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of confidence than could be obtained from grain size ana-
lyses of soil samples. In January 1986, treatability
studies were conducted on contaminated soil and groundwater
samples collected from the site. The purpose of these
studies was to determine the potential effectiveness of

leaching and aeration in removing contaminants from soil and
groundwater.

The following sections of this report describe in
detail each of the phases of the investigation at the Bluff
Road Site. A complete description of the methods, results,
and in some cases, interpretations made during the phase is
given. Each of these phases was used to better understand
the site conditions and the extent of contamination, and to

focus the investigations of the following phases.

This report concludes with several sections which
employ all the data collected to make a complete assessment
of site and presents recommendations concerning continued

monitoring and data collection at the site.
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3.0 REGIONAL STRATIGRAPHY AND EYDROGEOLOGY

The Bluff Road Site is located in the Upper Coastal
Plain physiographic province. In this area sedimentary
deposits of Cretaceous and Tertiary Age overlie older
crystalline rocks. Because the site is located near the
Fall Line (the landward boundary of the Upper Coastal Plain)
the sediments are thinner than those closer to the coast.
Also, many formations present near the coast are not found
among the sediments near the site. The major stratigraphic
units present in the region are the Okefenokee, Black Mingo,

and Middendorf Formations.

The surficial soils in the vicinity of the site consist
of terrace deposits of the Okefenokee Formation. They are
water deposited, irregularly interbedded deposits of sand,
gravel, and clayey sands. The surficial sands are underlain
by the Black Mingo Formation. Regionally the formation
consists of an upper portion of dense, massive gray clay and
a lower portion of coarse-grained, cross-bedded sands. The
predominant clay mineral in the upper portion is montmoril-
lonite with quartz, opal, calcite, and mica minerals also
being present. The lower portion of the Black Mingo Forma-
tion consists of coarse-grained sands sometimes containing
glauconite. These sands are very similar to those in the

underlying sediments.

The Middendorf Formation is the deepest of the sedi-
ments in the region and directly overlies the crystalline
rocks. Near the Fall Line the formation was deposited in a
fluvial environment and consists of irregularly inter
bedded sand and gravel, 1light colored feldspathic and
kaolinitic sands, and lenses of kaolin. Some upper beds

exhibit a distinctive purple and white mottling.
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The hydrogeology of the sediments 1in the region is

relatively simple. The surficial sand 1is the uppermost
aquifer of the region. Recharge is Dby infiltration of
rainfall from the ground surface. Water in this aquifer 1is

typically slightly acidic with low total dissolved solids.
However, natural 1iron concentration may exceed drinking
water standards in some locales. Yields from this surficial
aquifer are generally sufficient for domestic use (Reference
2). The clay underlying the surficial sands is an aquitard
restricting the downward flow of groundwater from the
surficial aquifer and serving as a confining 1layer for
underlying aquifers. The sands of the lower Black Mingo and
Middendorf Formations are very similar and are hydraulically
connected. These strata constitute a confined aquifer. This
is an important aquifer in the region with yields generally
sufficient for irrigation or industrial use. Water quality
is suitable for most purposes. The aquifer is primarily
recharged in the Formation's outcrop area near the Fall

Line.
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4.0 PREVIOUS INVESTIGATIONS

The first investigation conducted on the SCR&D site was
performed by the Surveillance and Analysis Division of the
U.S. Environmental Protection Agency (EPA). Results are
described in their report entitled "Groundwater and Surface
Water Investigation, South Carolina Recycling and Disposal,
Inc., Bluff Road Site, Columbia, South Carolina" July 1,
1980. During their site visit (March, 1980), the investiga-
tors noted "numerous examples of spillage and/or 1leaking
drums in the drum storage area", "chemical spillages exist

in direct contact with water pooled in the old filled

lagoon", and '"badly contaminated surface water drains
directly to a swampy area adjoining the site." Fourteen
water and scil samples were obtained. These included soil

samples from the SCR&D site, water and sediment samples from
drainages features near the site, water samples from local
water wells, and water and sediment samples from Myer's

Creek.

A variety of metals were present 1in soil and water
samples collected on and around the SCR&D site. Possible
sources of the metals include deteriorated drums, natural
soil metals, and waste lime, as well as spilled hazardous
wastes. Surface water and sediment samples from the lagoon
area showed elevated levels of calcium when compared to the
other samples. Water from the SCR&D well exceeded secondary
water qdality standards for iron and manganese and approach-
ed primary drinking water standards for lead. EPA concluded
that the sediment and water samples from '‘Myers Creek were

within normal ranges.

Organic compounds found in surface water and soil
samples from the SCR&D site included phthalates, pesticides,

other aromatic compounds including chlorinated benzene and
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phenols, and other compounds tentatively identified as
organics by EPA. Volatile organic compounds were not found
in the surface soils, although drums of volatile compounds
were observed to be leaking. Volatile organics were found
in surface water samples. Traces of phthalates were found in
both surface water and groundwater. A trace of dieldrin was
found in the Campbell's Garage Well which EPA proposed may

| have been due to termite or ant control practices.

i Groundwater conditions at the site were investigated by
SCDHEC and described in their report entitled "Investigation
of Groundwater at South Carolina Recycling and Disposal
Company, Bluff Road Site, Richland County, South Carolina"

(January, 1981). Investigators 1installed eleven shallow

with screened intervals varying between 9 feet and 22 feet
‘ in depth. Water level measurements indicated a shallow,
relatively flat water table, with flow to the east and

northeast.

|
| monitoring wells around the SCR&D site and Campbell's Garage
Initial groundwater gquality sampling was performed by
SCDHEC in September, 1980. Specific conductance of the
water samples varied from 20 to 1500 micromhos/cm (umhos/cm)
| with a pH between 5.0 and 6.0. Lead was found in many wells
| in excess of drinking water standards (0.05 ppm). Volatile
organic compounds were found in many wells. Some of these
compounds may be attributable to the use of PVC solvent
cement in well construction. However, both the number of
volatile organic compounds and the concentrations were
greatest 1in wells downgradient of the SCR&D site and
Campbell's Garage. These results led SCDHEC to conclude
that groundwater contamination existed at the site and was

moving at a relatively slow rate to the northeast and

. southeast.
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Groundwater sampling was again performed by SCDHEC in
August, 1982, and the results published as an addendum to
their 1981 report. Resampling showed an increase in both
the number and concentration of volatile organic compounds,
leading SCDHEC to conclude that the groundwater quality

surrounding the site continued to be degraded.
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5.0 ON-SITE SOIL, LAGOON, AND TANK INVESTIGATIONS

5.1 Overview of On-Site Investigations

An investigation of the soil, lagoon, and aboveground
tank within the boundaries of the former SCR&D facility was
made in order to characterize potential sources of ground-
water contamination and to determine the degree of con-
tamination remaining on-site. The majority of this phase of
the Remedial Investigation was completed in January 1985,
although selected samples were obtained in September and
November, 1985. Each area of the on-site investigation is

presented in detail in the following subsections.

5.2 Soils

The near-surface soils on-site were investigated by a
series of 18 shallow borings drilled on January 22 and 23,
1985 at locations shown on Figure 2. The purpose of these
borings was to determine the variability of soil contamina-
tion with depth and plan location on the site. Borings were
located on approximately 50 foot centers across the site and
boring depths ranged from 4.5 feet to 15.5 feet. Borings
were not extended below the water table. A drilling rig
could not access the location of borinb ST18 due to very
soft soil conditions which were later determined to be a

closed, lime filled lagoon.

A total of 65 split spoon samples were obtained from
the borings at various depths to provide representative
samples of the various soil strata. Each sample was imme-
diately placed in a glass sample jar and the 1id tightly
sealed. A visual description of each sample was made in the
field and used to develop a log showing the strata in each

boring. These boring logs are included in Appendix A-1l.
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Field indications of chemical contamination in the soil
were obtained using an organic vapor analyzer (OVA) operated
by Mr. Chris Staton of SCDHEC. Readings of the concentra-
tion of organic vapors were obtained by analyzing the vapors

inside the glass sample ijar. Readings of samples taken on

January 22 were made a few minutes after sampling. On

January 23, all readings were taken at the end of the day
because of an earlier OVA breakdown. OVA readings varied
from 1 to 90 parts per million (ppm) with most readings

between 10 and 50 ppm. Some organic vapors were detected in

almost every sample. Individual sample readings are noted
on the boring logs in Appendix A-1l. The conditions under
which sample readings were taken was rather variable. The

air temperature was approximately 35°F and the wind was
blowing. As described above, the waiting time between
sampling and the OVA reading also varied. Because of these
conditions, the OVA readings are considered useful only as
an indicator of the presence of contamination and not a

measure of a specific concentration of contamination.

Cross-contamination between samples and borings was
prevented by steam cleaning the split spoon sampler between
samples and steam cleaning the sampler, hollow stem augers,

and working areas of the rig between borings.

The OVA readings obtained in the field indicated that
the on-site near surface soils are contaminated wvirtually
throughout the site from the ground surface down to the
water table. In order to determine the approximate concen-
tration of compounds present in the soil, representative

samples were selected for laboratory chemical analyses.
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In selecting samples for analysis, the O0OVA readings

were used to identify a group of five soil samples which

were considered to represent on-site conditions. Equal
weight portions from each sample were combined to form a
single composite sample. The composite sample was analyzed
for priority pollutants. The analysis showed that volatile

organics and metals were present in the soils. Priority
pollutant pesticides, PCB's, base neutral, and acid extract-
able compounds were not present above the method detection
limit for soils. Analysis results are presented in Appendix
c. This analysis indicates that volatile organics and
metals are the only classes of compounds present in high
concentrations or located throughout the site. The other
classes of compounds, if present at all, seem to be confined

to one or more small areas.

After completing the analysis of the composite sample,

18 soil samples (includinébiﬂé five used to form the compos-

ﬂiﬁe) from wvarious depths and locaﬁions on the site were
selected for volatile organic analy§is.-.fhe obéerved con-

centrations varied from the method detection limit to 23,465

parts per billion (ppb). Values greater than 1000 ppb were

observed only within 5.5 feet of the ground surface at test

locations ST1G0, ST12, ST17 and ST19. Values less than 1000

ppb, and usually below 100 ppb, were noted at all test loca-

tions. Complete analysis results are presented in Appendix
C.

In evaluating these analytical results, it should be
noted that there are a number of difficulties associated
with sample and analyzing soils for wvolatile organics.
Volatile compounds volatilize from the time of sampling
until the sample Jjar is sealed. Even after sealing, com-

pounds continue to volatilize and become diluted in the air
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inside the sample jar. Selecting representative portions of
soil from the jar for analysis is difficult since standard
soil handling procedures such as drying, splitting, and
mixing cannot be used. Because of these difficulties the
absolute level of the compounds indicated by the analysis
may not correspond to the concentraﬁions present in-situ.
However, since all samples are subject to the same handling
effects the relative levels of the compounds should be
accurate. Because of the difficulties 1in conducting the
analyses the chemical lab, Applied Biology Inc., elected to
do a second analysis of the 18 soil samples. The second
analysis generally indicated lower concentrations of vola-
tile organics. Applied Biology Inc. indicates that they
consider the relative concentrations determined during the
second analysis to be more accurate than in the first
analysis since some of the laboratory handling procedures
were modified. Results of the second analysis are also

included in Appendix C.

5.3 Lagoon

Golder Associates sampled the water and bottom sedi-
ments from the on-site lagoon in January 1985. Sampling
locations are shown on Figure 2. To assist in determining

sample locations, the lagoon was surveyed using using a
nearby base line. Offsets from this base line were deter-
mined by taping and turning right angles with a hand held
optical-priSm. During the survey, parallel lines of flagged
stakes were established around the lagoon in order to locate

lagoon sampling locations.

Lagoon sampling was carried out by two Golder personnel
in a 12 foot aluminum boat propelled by poling. Water sam-
ples were obtained by filling sample jars directly from the

lagoon, and sediment samples were obtained by driving a 1"

Golder Associates




310 00027

April 1986 -16- 853-3079

ID thin-walled piston sampler into the sludge. The depth of
lagoon water at the time of sampling and the thickness of
the sediments were estimated by marking depths at 6 inch
increments on the piston sampler and rods. Six samples each
of lagoon sediment and water were obtained during the sam-

pling program. Lagoon sampling locations are shown on
Figure 2.

At the time of sampling, maximum water depth in the
lagoon was 3.5 feet. The top of the sediment consisted of a
very soft layer of organic material one or two inches thick.
This was underlain by a layer of hardened lime estimated to
be ébout 3 inches to 6 inches thick. Below this, a layer of
soft lime was encountered approximately 1.0 feet to 1.5 feet
in thickness. This thickness was estimated by determining
the depth to probe refusal of probes which penetrated the
soft lime. In some areas, probe refusal was reached in the
hard lime 3 inches to 6 inches below the top of the sedi-

ment.

Priority pollutant analyses were performed on compo-
sites of the six water and six sediment samples. The
composite water sample had a pH of 7.7 and a specific con-
ductance of 492 umhos/cm. No priority pollutant organic
compounds, including pesticides, PCB's, acid, base neutral,
extractable, or volatile compounds were present 1in the
composite water sample above the Method Detection Limit
(MDL). Copper (0.152 ppm) and magnesium (0.12 ppm) were the
only priority pollutant metals present 1in concentrations
exceeding 0.1 ppm. The magnesium 1is probably associated
with the lime remaining from the acetylene manufacturing

operation. The analysis results are reported in Appendix D.
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The composite sediment sample had a pH of 11.5 and a
moisture content of 56 percent by weight. It did not
contain pesticides, PCB's, or acid extractable compounds
above the MDL, but did contain ethylbenzene (23 ppb) and
naphthalene (18 ppb). The predominant metal present was
magnesium (170 ppm). This level 1is not surprising con-
sidering the high amount of lime present in the sediment.
Arsenic (19.8 ppm), nickel (17 ppm), and zinc (9.4 ppm) were
the only priority pollutants present 1in the sediment at
concentrations greater than 5 ppm. Complete analytical

results are included in Appendix D.

These composite analyses indicated that the lagoon
water was virtually uncontaminated and the lagoon sediment
was only slightly contaminated. Because of the results of
the composite analysis, and because there was no reason to
expect wide variation in the composition of the individual
water and sediment samples, it was decided, after consulta-
tion with the SCDHEC, that analyses of the individual water
samples were unnecessary and that individual sediment

samples would be tested only for selected metals. The

—

metals chosen were copper, arsenic, and chromium. Con-
centrations in the individual sediment samples varied from
0.50 ppm to 10.6 ppm. Complete results are included 1in
Appendix D.

5.4 Above-ground Tank

A tank remaining from the surficial cleanup lies on the
ground surface just inside the fence line near Bluff Road.
The cylindrical steel tank 1is approximately 5 feet in
diameter and about 20 feet long. The outer surface of the
tank is rusty, but no holes, bulges, or other signs of
serious deterioration are evident. The only openings

evident are several round holes at the top of the tank.
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Golder Associates sampled the material in the tank in
September 1985. The tank contained no ponded fluid but
contained about 0.5 feet of sludge. A sludge sample was
obtained by inserting a one-inch diameter PVC pipe into the
sludge and scraping the sludge which stuck to the pipe into

a sample jar. The sludge was black and dark brown with an
oily appearance. The sample was analyzed for priority
pollutants. Analysis results indicate that the sludge is

composed primarily of 2-chlorophenol and Phenol at concen-
trations of 33,300 ppm and 13,774 ppm respectively.
Trichloroethylene, 2,4-Dichlorophencl, and 2,4,6-Trichloro-
phenol were the only other priority pollutants indicated by
the analysis. Complete sample results are included in

Appendix E.

Golder Associates submitted the chemical analysis
results for review by an industrial hygienist subcontracted
to Golder Associates on this project. The hygienist con-
cluded that direct contact with these compounds would pose
an immediate danger to life and health and that short-term
exposure to vapors of these compounds poses a health risk.
Golder Associates requested that the tank be removed from
the site but learned that EPA emergency funds were not

available for removal.
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6.0 SURVEY OF SCDHEC WELLS

In August 1985 Golder Associates made a complete survey
of the wells previously installed on this project by SCDHEC
(Reference 2). These wells had been installed to determine
if groundwater contamination was present and approximately
located on the perimeter of the former SCR&D site. Due to
the preliminary nature of the investigation and the limited
budget available at the time, each well was constructed of 2
inch PVC pipe and screen glued together with PVC cement, and
no locking covers were installed. The details of each well

surveyed are reported below and their locations are shown on

Figure 3.

Well W-1 was found intact with the cap marked "1" in
place. This well is located on the east side of Bluff Road
approximately 20 feet from the road in some tall weeds. The
depth of the well taken from the top of a 2.5 foot stick-up
is 24.95 feet. Depth to the water was 12.25 feet from the
top of the casing on August 22, 1985.

Wells W-2 and W-3 could not be located and are presumed

to be destroyed.

Well W-4 was found with the casing broken at the ground
surface and a piece of PVC lying beside the well. The cap
on the broken casing was marked "4". The depth to the water
was 7.25 feet from ground surface on August 22, 1985, The
total depth was not measured. At the request of SCDHEC,
Golder Associates sealed this well on December 6, 1985 by
filling the inside of the casing to the ground surface with

bentonite pellets.

Well W-5 was previously reported destroyed by SCDHEC

. (Reference 2) and could not be located.

Golder Associates




-

3 10 00025

April 1986 -20- 853-3079

Well W-6 was found intact in a marshy area on August
22, 1985. Four days later it stood in 3 inches of water due
to rain. The cap marked "6" had brown stains on it indi-
cating that water may have completely submerged this well in
the past. The total depth was 12.35 feet from the top of
the 0.7-foot stick-up. Water was 6.95 feet from the top of
the casing on August 22, 1985.

Well W-7 was found intact, with the cap in place,
standing in 3 inches of water. The cap was marked "wW-7".
The stick-up was 0.6 feet and the depth was 12.45 feet from
the top of the casing. Depth to water on August 22, 1985
was 6.95 feet from the top of the casing.

Well W-8 was found intact standing in a wet soil area
under a fairly thick tree cover. The cap was marked "8".
The total depth measured from the top of a 0.5-foot stick-up
was 12.55 feet. The depth to the water was 7.25 feet from
the top of the casing on August 22, 1985.

Well W-9 was found completely intact in a wooded area
with heavy undergrowth. The information on well depth and

depth to water 1is unknown.

Well W-10 is located in a marshy area but there was no
standing surface water in this érea on August 22, 1985 when
the water level in the well was measured. Four days later
there was 3 inches standing water in the area from rainfall.
A brown stain on the casing six inches above the ground
surface indicates water in this area has been at least as

deep as 6 inches. The well was intact with a cap marked
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"10". The total depth measured from the top of the 1.0 foot
stick-up was 15.85 feet. The water level measured on August

22, 1985 was 6.25 feet from the top of casing.

Well W-11l was found in a wet area under a fairly thick
tree cover. Due to the 0.3-foot stick-up and color of the
protruding casing it seems likely that this well at times is
completely submerged. The total well depth was 11.95 feet
from the top of the casing. The depth to water on August
22, 1985 was 6.25 feet from the top of the casing.
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7.0 GEOPHYSICAL SURVEY

7.1 Overview

Golder Associates' first off-site investigation at the
Bluff Road Site was a surface geophysical survey. A geo-
physical survey 1is a rapid, relatively inexpensive and
non-intrusive means of gaining preliminary contamination
information over a large area. It 1s often useful for
locating areas for further testing, but can be interpreted
most accurately when correlated with borings or test pits.
An eletromagnetic induction conductivity instrument, the
Geonics EM-34-3, was selected for use in this investigation
because of its applicability to the soil conditions, ease of

operations, and cost effectiveness.

A primary limitation of conductivity surveys 1is the
inability to readily detect volatile organic compounds 1in
groundwater because these compounds do not usually increase
the conductivity of groundwater. Nonetheless, considering
the specific conductivities of up to 1500 umhos/cm measured
by SCDHEC in 1980 (Reference 2), it was decided by SCDHEC

and Golder Associates to perform the geophysical survey.

7.2 Methods

The Geonics EM 34-3 instrument used for the survey
works by electromagnetic induction. An alternating current
is produced in the transmitter coil, which induces a mag-
netic field in the surrounding soil. This sets up a
secondary electric current in the soil, which is sensed by
the receiver coil. The instrument measures conductivity in
units of millimhos per meter (mmho/m). Because the current
is induced in the ground indirectly, there is no need for
the probes, lead wires, etc., associated with conventional

electrical surveys.
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The survey was primarily carried out with the coils
held vertical and a coil separation of 33 feet (ten meters).
In this configuration about 85% of the reading will be
contributed by soils less than 33 feet deep. In a stratified
soil, the bulk conductivity reading will be biased toward
the more conductive layer.

Some readings were taken with coils held vertical and a
coil separation of 66 feet (20 meters). This configuration
affects a larger volume of soil, horizontally and verti-
cally, than does the 33 foot spacing, and is less influenced
by small scale variations in conductivity. These readings
were used primarily to confirm or discount apparently spuri-

ous readings.

The Bluff Road Site and the immediately adjacent areas
were surveyed using a 33 foot coil separation taking
readings on approximate 50 foot centers. Areas further from
the site were surveyed on approximately 100 foot centers.
Selected points on and near the site were re-measured using
a 66 foot coil separation. Areas of high local conductivity
variation as determined using the 33 foot coil separation
tended to have a conductivity closer to the average when
measured by the 66 foot coil separation; otherwise, no
systematic variation in conductivity with coil separation
was noted. Some high readings were noted in the vicinity of
old fences along the former facility boundaries and power
lines alongside Bluff Road. In all, over 120 conductivity
readings were taken. All locations were flagged at the time
of the survey and were located in relation to existing wells
and landmarks by compass and pace methods. Selected tra-
verse end points were later located by a registered land

surveyor. . -
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7.3 Results

The geophysical data and a contour plot of bulk con-
ductivity is presented as Figure 4. A pronounced
conductivity high in the 40 to 90 mmho/m range was located
adjacent to the existing lagoon; this area appears to be a
closed lagoon. Relatively high conductivity, on the order of
20 mmho/m, was found over the north-northeast corner of the
site. Somewhat elevated conductivities, 10 mmho/m or more,
were found over most of the rest of the site, the right of
way between the site and Bluff Road, an area behind the
former Campbell's Garage near a channel carrying surface
run-off from the site, and along a line extending from the
high area adjacent the lagoon in a north-northeast direction

toward the demolition area.

Other areas adjacent to the site exhibited bulk con-
ductivities of 4 to 7 mmho/m. This appears to be background
for the area. About 400 feet northeast of the site, conduc-
tivities of 10 mmhos or more were noted, increasing to
20 mmhos/m about 800 feet from the site. Explanations for

the observed conductivities is presented in Section 7.4.

7.4 Interpretation

Bulk soil conductivity as determined by the geophysical
survey may be approximately compared to groundwater conduc-
tivities listed in SCDHEC's report (Reference 2) Dby

application of Archie's Law (Reference 3), as shown below:

= m
CB = an
where: Cgp = the bulk conductivity of the soil mass,
Cg = the conductivity of the pore water,
n = total porosity of the soil, and
m = a constant ranging from 1.3 to 2.
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A porosity (n) of 35% and an m value of 1.4 was assumed. It
was also assumed that the soil and water were homogeneous
with depth, and that the contribution to bulk conductivity
of soil above the water table was minor. SCDHEC's report
lists background water conductivities at the site perimeter
of about 50 to 100 micromhos per centimeter(5 to 10 mmho/m)
and elevated conductivities of about 500 to 1,500 micromhos
per centimeter (50 to 150 mmho/m) for contaminated water.
Using the n and m values assumed above, soils saturated with
these waters would have a calculated bulk conductivity of
1 to 3 mmho/m for the background water and 1l to 35 mmho/m
for the contaminated water. The background readings of bulk
conductivity in the 4 to 7 mmho/m range near the site are
slightly higher than the calculated values. This is pos-
sibly due to the clay content of the soil. Elevated bulk
conductivity readings of 10 to 40 mmho/m encountered on
site and in some adjacent areas correlate well with the
values calculated from SCDHEC's water data. The very high
(75 to 90 mmho/m) readings found adjacent to the existing
lagoon are apparently due to a closed lagoon filled with
lime or a similar material. Such a material would be
expected to have a high water content and pore water con-
ductivity would be high due to ions dissolved from the lime
in the lagoons. The area of high conductivity beginning
about 400 feet from the site, and extending northeast, did
not correlate with later data indicating the extent of
contaminated groundwater. This high conductivity area is
most likely related to the increasing clay content of the

soils in this area.

In summary, the results of the geophysical survey
correlated well with information about the site available at
the time of the survey. However, the survey results did not

.indicate a pattern of high, or 1low, conductivity readings
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‘ which correlated with the direction of groundwater flow.

Therefore, Golder Associates concluded that the geophysical
survey did not identify any areas which were likely to be

contaminated with organic solvents.
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8.0 INITIAL WELL PROGRAM

8.1 Overview

The initial groundwater monitoring program consisted of
the installation of eight monitoring wells. Five of these
wells were installed in the surficial aguifer at depths less
than 50 feet. Three of the wells were installed below the
surficial aquifer at depths ranging from 95 to 115 feet.
Cross-hole contamination and introduction of contaminants
into the well or groundwater was avoided through careful

cleaning procedures, as listed below:

1. All drilling equipment was degreased and cleaned
prior to drilling to minimize the potential for
contamination introduced to the well from an
outside source. All drilling toocls were steam
cleaned on-site prior to drilling each borehole to
minimize potential c¢ross-contamination from the

wells.

2. The split spoon samplers were cleaned with water
between samples to reduce the potential for cross-
contamination. The water was from the county water

supply system.

3. All PVC well pipe and screen materials were steam
cleaned prior to use. Latex gloves were worn Dby
personnel during installation. Filter fabric used
around the well screen was steam cleaned prior to
use. The sand filter material was a commercially
produced silica sand.

4. On many occasions it was necessary to wash the sand

out of the hollow stem auger with water prior to

- obtaining the sample. This water was obtained from
the county water supply system.

5. A locking protective steel cover was cemented over
each completed well to protect the well head. The
cover was painted with a rust preventive paint and
locked.
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8.2 Surface Aguifer Wells

Five wells, BP-1 through BP-5, were installed in the
surficial aquifer. Each of these wells contains multiple
piezometric tips evenly spaced along the length of the well.
The multiple tips were used to determine the vertical varia-
tion in piezometric head and for sampling the groundwater at

various depths within the surficial aguifer.

Wells BP-1 and BP-2 were constructed using several
tubes of flexible 3/8-inch inside diameter polyethylene
secured to the outside of 1 inch inside diameter Schedule 40
flush threaded PVC pipe. The lower end of each polyethylene
tube was connected to approximately 7 1inches of vyon, a
porous polyethylene tubing which served as the piezometric
tip. The bottom 2.5 feet of the PVC pipe was slotted to
serve as the deepest piezometric tip. This "bundle" of
piezometers was inserted into the hollow stem of the drill
augers after completion of drilling and sampling. The
augers were then withdrawn from the hole and the soil
allowed to collapse against the piezometers. Wells BP-1 and
BP-2 consist of 10 and 9 piezometric tips, respectively. A
monitoring well installation log showing the elevation of
each tip and other well construction details is included 1in
Appendix B of this report. Well locations are shown on

Figure 3.

Wells BP-3, BP-4, and BP-5 consist of four piezometric
tips each. Each well was constructed of three 1l-inch
diameter PVC pipes and one 2-inch diameter PVC pipe. The
piezometer tips are slotted PVC screen sections attached to
the bottom of the PVC pipes. All PVC pipe and screen was
flush threaded and all joints were teflon taped. Wells were
constructed by inserting the three l-inch PVC pipes into the

hollow stem augers and then withdrawing the auger allowing
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the hole to collapse around the pipes. The 2-inch pipe was
then lowered to the desired depth into the annular space
after withdrawing the augers, sand placed to a level above
the screen, a bentonite seal placed above this and, the
remainder of the hole grouted. Piezometer tips were placed
at depths of approximately 12 feet, 20 feet, 34 feet, and 44
feet. Well construction details are summarized in Table 1.
Exact screened intervals and other well construction details
are shown on the monitoring well installation 1logs in

Appendix B. Well locations are shown in Figure 3.

8.3 Deep Wells

Three deep wells, DW-1, DW-2, and DW-3, were installed
with screens located in the Black Mingo Formation underlying
the surficial aquifer. Each well was installed in a tele-
scoped fashion to insure that contaminants present in the
surficial aquifer would not migrate along the well bore

into the Black Mingo Formation.

The deep well drilling began with a 9 inch borehole and
was mud-rotary drilled through the surficial sands to about
five feet 1into the underlying Black Mingo clay. Then a 6
inch diameter, flush threaded, PVC casing was installed in
the hole. Cement grout was then tremied into the annular

space between the PVC casing and the sides of the borehole.

After the cement grout had set, and the drilling
equipment had been steam cleaned, drill tools were inserted
inside the 6-inch PVC casing and a 5-inch diameter hole was
mud rotary drilled using bentonite mud from the top of the
Black Mingo formation to the bottom of the boring. A 2-inch
diameter PVC screen and casing was then inserted into the
hole and the sand pack placed around the screen. The hole

was then developed by jetting potable water down the PVC
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pipe and out through the well screen. This jetting action
flushed the drilling mud cake off the sides of the borehole
and removed the drilling mud from the hole. After jetting,
the Dbentonite seal was placed above the sand pack and
allowed to hydrate. The remainder of the hole was grouted
with cement grout. A locking steel cover was installed to
protect and secure the well head. Exact screened intervals
and other well construction details are shown in the moni-
toring well installation logs in Appendix B. Well locations

are shown on Figure 3.

8.4 Initial Well Sampling

Water samples were obtained from Wells BP-1 through
BP-5 and DW-1 through DW=-3 soon after their completion in
the Spring of 1985. A sample was also obtained from. Myers
Creek, which 1is the first surface water drainage feature
downgradient of the site. Further details of the sampling

methods and analytical results are discussed below.

8.4.1 Sampling Methods

Wells BP-1 and BP-2 were sampled using a positive
displacement method. For this method, a 1/4 inch tube was
inserted inside the 3/8 inch polyethlene tube leading to the
vyon piezometer tip. Then compressed nitrogen gas was used
to pressurize the inside of the polyethlene tube. This
pressure forced the water up into the 1/4 inch tubing and
into the sample container. Note that this method did not
aerate the sample or subject the sample to reduced vapor
pressures. A new 1/4 inch tube was used to sample each
piezometer tip to prevent the possibility of cross contami-

nating the samples.
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The three deep wells, along with Wells BP-3, Bp-4, ang
BP-5 were sampled using a peristaltic pump located at the
ground surface. A new 3/8 inch polyethlyene tube was
inserted inside each well casing and the upper end was
connected to the peristaltic pump. The sample was suction
pumped from the well through the peristaltic pump, into the
sample container. Samples collected for metals analyses were
filtered with a 0.45 micron filter as they passed through
the peristaltic pump.

Samples from Myers Creek were obtained at the location
shown .on Figure 3 by immersing the sample Jjar in the creek.
Sample containers for all wells and Myers Creek were com-
pletely filled. Sample containers were prepared and, when
appropriate, preservatives added in advance by Advanced
Chemistry Labs of Atlanta, Georgia, the chemical laboratory

responsible for analyzing these samples.

8.4.2 Analytical Results

All of the samples obtained in the Spring of 1985 were
analyzed for each of the priority pollutant volatile organic
compounds. Based on analyses of soil samples and earlier
groundwater analyses performed by SCDHEC, it was decided
that volatile organic analysis would be used as the indi-
cator analysis for contaminated groundwater. One of the
samples was selected for a priority pollutant scan. The
results of the chemical analyses showing each compound
detected, are presented in Appendix E of this report and are
discussed below. Results of volatile organic analyses are

summarized in Table 2.

The volatile organic analysis results indicate that in
Myers Creek and in Wells DW-1, DW-2 and DW-3, no volatile

-organic compound was present at concentrations above the
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Method Detection Limit (MDL). Volatile organics were not
generally present in Well BP-2, but piezometer tips at 22.5
feet and 27.5 feet did show 11 ppb and 12 ppb, respectively,
of chloroform. These low levels are not considered to be
conclusive evidence of contamination and, at the spring

sampling, BP-2 was considered to be uncontaminated.

Volatile organic analyses on samples from Wells BP-1,
BP-3, BP-4 and BP-5 identified a variety of compounds. Those

present most frequently were:

Benzene Tetrachloroethylene
Ethylbenzene Toluene

Carbon Tetrachloride l,2-Trans-Dicholoroethylene
Chloroform 1,1,1-Trichloroethane
l1,1-Dichloroethylene l,1,2-Trichloroethane
Methylene Chloride Trichloroethylene

1,1,2,2-Tetrachlorocethane

These compounds were present in concentrations ranging
from the Method Detection Limit to 30,635 ppb of
1,1,1-Trichlorcethane found in Well BP 4, tip 4. The
chemicals listed above were typically identified in con
centrations in the hundreds or thousands o©of parts per
billion. Compounds which were occasionally present, in
concentrations from about 10 to 100 ppb, were Chlorobenzene,
l, 3-Dichloropropene, 1,2-Dichloroethane, and Chlorodi-

bromomethane.

A priority pollutant scan was made on a highly con-
taminated water sample collected from Well BP 3, tip 3. This
analysis identified three phenolic acids and three base
neutral benzene compounds present in concentrations ranging

from 4 ppb to 281 ppb. Some metals were also present at
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concentrations less than 0.1 ppm. The priority pollutant
scan confirms that the primary groundwater contaminants are

the volatile organic compounds.

Analysis of samples from each of the tips in the five
multi-level piezometers showed that volatile organics were
present at all depths in the surficial aquifer but were
generally at higher concentrations within 30 feet of the
ground surface. Profiles showing the variation of contam-
inant concentration with depth for the frequently occurring
contaminants are included as Appendix G of this report.
These profiles also suggest, though not conclusively, that
the peak contaminant concentrations in Well BP-5 occur at
somewhat greater depths than in BP-3 and BP-4. This indi-
cates a possibility that contaminants may be moving deeper

into the aquifer as the plume moves downgradient.
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9,0 §SOIL GAS SURVEY

9.1 Overview

In order to estimate the areal extent of off-site
migration of groundwater contaminated by volatile organics
prior to drilling additional wells, a soil gas survey was
conducted. The survey was performed Dby drilling holes
approximately 7 feet gdeep, evacuating the soil gases from
the hole and analyzing the soil gases for contaminants using
an organic vapor analyser (OVA) eguipped with a portable
gas chromatograph. The details of the survey methods and

results are discussed below.

9.2 Analytical Methods

The soil gas survey was carried out with a Foxboro 128
flame ionization organic vapor analyser with a gas chroma-
tograph. The chromatograph column was 12 inches long and
packed with 10% 1,2,3(tris) 2-cyanocethoxypropane on chrom-
asorb AW, 60 to 80 mesh. An instrument signal intensity of
3.0 and a sample flow rate of 1.5 to 2.0 liters per minute
were used for all tests. Chromatograph results were printed

with a strip chart recorder at a rate of 90 seconds/inch.

Because elution time (travel time through the chro-
matograph column) is a function of ambient temperature, soil
gas samples were compared against a calibration gas standard
containing about 10 parts per million (ppm) each of
analytical grade methylene chloride, trichloroethylene, and
perchloroethylene in a matrix of ultra-pure air. The
calibration gas was also used to check for drift in the

sensitivity of the instrument, of which none was found.
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During the initial phase of the investigation gas
chromatograph scans were obtained from the head space of
jars containing contaminated water samples and from inside
the casings of wells known to be contaminated. These scans
were compared to the scans made in soil gas borings adjacent
to the contaminated wells. Thé gas chromatograph results
were very similar for the soil gas samples, water head space
samples, and well casing gas samples. This indicates that
contaminated soil gases are a good indicator of contaminated
groundwater. These typical chromatograms are presented in

Figure 5.

Because the contaminants 1in the groundwater are a
complex mixture of priority pollutants, together with an
unknown number of degradation products, no attempt was made
to correlate a specific chromatograph peak with a specific
contaminant. However, the chromatograms from areas of known
contamination yielded a distinctive series of four or more
early arriving peaks and the resulting contaminant "signa-
ture" was used to 1identify contaminated soil gas in other
areas. Also during the early phase of the investigation,
chromatograms of soil gas were taken from areas upgradient
of the site to determine the chromatograph signature of
naturally occurring organic vapors 1in the soil. These
chromatograms were strikingly different from those in the
contaminated areas (Figure 5). Therefore, this investiga-
tion approach was very useful in identifying off-site areas

of organic contamination around the Bluff Road Site.

9.3 Field Methods

At each soil gas survey location a hand augered boring
was made and PVC casing placed in the upper part of the
hole. The boring diameter was either 1-1/4 inches or

2 inches, depending on the type of auger used, and the
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casing was Schedule 40, 1.5-ijnch or 2-inch inside diameter
PVC pipe. In order to maintain a tight fit the casing was
driven as the hole was drilled, keeping the casing only a
few inches above the bottom of the hole. The casing was
driven to a depth of two feet, after which the boring was
continued to a depth of seven feet. Bentonite slurry was
placed around the top of the casing to achieve a seal
between the casing and the soil, and an air tight fitting
was connected to the well casing and to the sampling port of

the organic vapor analyser/gas chromatograph.

Prior to each soil gas test a record was made of the
test location, the strata encountered in the boring, the
date and time of sampling, and the ambient temperature at
time of sampling. At the start of the test each boring was
purged with the organic vapor analyser set to survey mode
until the survey reading stabilized. The survey reading was
taken without passing the gas sample through the chromato-
graph column and it reflects the total concentration of
organic vapors in the soil gas. If more than about 5 ppm of
organic vapors were detected, the soil gas was injected to
the chromatograph column, and the chromatograph signature
was determined. Thus, the survey reading gave an indication
of the 1level of organic vapors in the soil gas, and the
chromatograph signature established whether the organic
vapors were natural or an indication of contaminated
groundwater.

Information recorded during each test included time and
rate of purging, the soil gas reading taken in the survey
mode, whether a chromatograph scan was performed, the nature
of the chromatograph signature, and other ©pertinent

information. Calibration gas was sampled about twice a day,
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with a survey reading (to check for instrument drift) and a
chromatogram (to assess the effect of ambient temperature on
elution time) being run.

At some locations, the soil gas was soO highly contam-
inated that it did not contain enough oxygen to support
combustion. In this case, the survey reading would
gradually rise as the well was purged until the flame in the
flame ionization detector was extinguished and the reading
fell back to =zero. The instrument was then disconnected
from the well, relit, and reconnected to the well only long
enough to inject a gas sample into the chromatograph column.
Purified ambient air was then used to carry the soil gas
sample through the chromatograph column, and a chromatograph
signature was obtained. The survey reading prior to "flame

out"” thus represented a minimum soil gas reading and the
chromatograph signature indicated the nature of the soil

gas.

9.4 Survey Results

Soil gases were surveyed at 24 locations, shown in
Figure 6, most of which were located downgradient of the
site. Tests at uncontaminated locations indicated natural
organic vapors in concentrations between 1 and 7.7 parts per
million (ppm). Tests at contaminated locations gave survey
readings as high as 300 ppm and could be identified, using
the chromatograph column, at concentrations as low as 4.8
ppm. Tests were generally conducted near the site at the
beginning of the program, with later tests located pro-
gressively further from the site until the edge of the zone

of contaminated soil gas was found.

Golder Associates




5 10 000643

April 1986 -38- 853-3079

The area of highly contaminated soil gas (survey
reading greater than 25 ppm) extends about 600 feet east
from the on-site lagoon. The area becomes broader with
increasing distance from the lagoon, reaching a maximum
width of about 300 feet. The highly contaminated zone is
bounded on the north by an area of lesser contamination (5
to 25 ppm) up to 150 feet wide, while on the south and east
the zone of lesser contamination is much narrower. The plan
extent of these areas is shown in Figure 6. It should be
noted that the surficial soils encounterd in the eastern end
of the =zone of high soil gas concentrations contained
significantly higher clay content than soils at other

locations surveyed.
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10.0 SECOND PHASE WELL PROGRAM

10.1 Objective and General Information

The second phase well program consisted of the instal-
lation of 17 monitoring wells (P-& through P-22) at the
locations shown on Figure 3. The objectives of the program
were to define the extent and concentration of the plume of
contaminated groundwater; to determine the background water
quality in the surficial aquifer; and to provide additional
details relating to the piezometric surface and flow direc-
tion in the surficial aquifer. The second phase well
program was completed in two stages due to the large con-
taminated area. Wells P-6 through P-16 were installed in
late August and early September 1985. The remaining wells,
P~17 through P-22, were installed in the late‘November and
early December 1985. The wells were drilled, with the
exception of P-17, to a depth of approximately 50.0 feet and
were screened throughout the entire thickness of the surfi-
cial aquifer. Well P-17 was terminated at a depth of 20
feet and screened to the top of the aquifer. In order to
minimize the potential for cross-hole contamination and the
potential for introducing <contamination into the wells or
groundwater the drilling equipment and all well materials
(pipe, screen, filter fabric) were steam cleaned prior to
use. A locking protective steel cover was installed at each

well.

10.2 Procedures

The objectives of the second phase well program were
met by locating wells near the suspected boundary of the
contaminated groundwater plume (to define the extent of
contamination) and at various locations on the site where
additional hydrogeologic data was required. To assist in

determining whether a well was located in a clean (outside
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the plume) or dirty (inside the plume) portion of the
surficial aquifer an organic vapor analyzer (OVA) was used
to scan the auger cuttings for indications of contamination.
If while drilling a well intended to be in a clean area the
OVA indicated contamination, the boring was backfilled with
cuttings, the drill rig was steam cleaned and a second
attempt was made to install the well outside the contami-
nated plume (usually 100 to 200 feet further away from the
zone of high contamination). Once wells were installed in
the clean areas additional wells were installed in . the
interior portion of the contaminant plume or at upgradient
locations. All wells in the second phase well program used
2 inch diameter PVC screen and riser pipe. Wells were
screened across the entire saturated thickness of the
surficial aquifer (approximately 40 feet). The well screen
had a No. 10 (0.010 inch) or a No. 20 (0.020 inch) slot size
and was wrapped with filter cloth with an equivalent opening
size (EOS) of 70 to 140 (i.e. No. 70 to No. 140 U.S.
Standard Sieve Size). The filter cloth was secured to the
well screen with nylon straps. When drilling and con-
structing these wells, the drilling and cleaning procedures

detailed in Section 8.0 of this report were followed.

10.3 Installed Well Locations

The borehole locations and final locations of the wells
installed during the second phase of the well installation
program are shown on Figure 3. The boring logs and well
logs for these installations are included in Appendicies A-2
and B, respectively. Well construction details are sum-

marized in Table 1.
Wells P-8, P-18, P-19, P-20 and P-21 were located,

based on the OVA measurements taken during their instal-

lation, outside the contaminant plume on the first drilling
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attempt. Wells P-10, P-11 and P-12 had to be moved to a
second location before the OVA measurements indicated they
were outside the plume. After these wells were installed
and groundwater samples were obtained and subjected to
laboratory analyses, volatile organics identified in Wells
P-10 and P-18 indicated that these wells are contaminated
rather than being uncontaminated as indicated by OVA testing

of the auger cuttings.

Wells P-14 and P-17 were also planned to have been
installed outside the plume. Access to Well P-14 was very
difficult because of wet, soft ground and there was no
reasonably accessable alternative location at the time of
installation. Thus, Well P-14 was installed even though the
OVA data indicated contamination. Well P-17 was also planned
to have been installed outside the plume. However, after
being relocated the soil boring showed significantly higher
contamination than the first boring closer to the plume.
Therefore, a well was installed and completed to a depth of

20 feet below the ground surface.

The locations for Wells P-6, P-7, P-9, P-13, P-15, and
P-16 were established for purposes other than being outside
the suspected contaminant plume so the OVA was not used to
analysis the cuttings as these wells were drilled. Well P-6
was installed upgfadient of the plume to obtain background
data. Well P-7 was installed within the staging area used
during the initial clean-up to investigate for possible
contamination. Wells P-9, P-13, P-15 and P-16 were located
to provide additional hydrogeologic and contaminant data.
It should be noted that initial attempts to install Wells
P-15 and P-22 were unsuccessful due to the "running sand”
characteristics of the soil. The sand would bind in the

annulus between the auger and the well pipe thus making it
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impossible to remove the auger without pulling the well pipe
out also. Well P-15 was installed about 100 foot from its
initially planned location and Well P-22 was installed about

25 feet from its initially planned location.

Well development was accomplished with a surge block
and a l.7-inch hand pump. Developed wells were surged two
to three times with about 80 gallons of water being removed
from most of the wells. Many of the wells have silted
slightly, probably because of the finer-grained material
within the upper portion of the aquifer. The last four
wells installed (P-19, P-20, P-21, and P-22) were not
developed because of anticipated siltation and time restric-
tions. The details of the well development are presented on

the monitoring well logs in Appendix B.

10.4 Second Phase Sampling

10.4.1 General

The second phase sampling program was completed in two
stages similiar to the second phase well installgtion pro-
gram as described in Section 10.1. During the first stage
of the sampling, conducted in September 1985, water samples
were obtained from Wells BP-1 through P-16, W-8, WwW-9, and
wW-10. Samples were also collected from Myers Creek (the
first surface water downgradient of the site) at the loca-
tion shown on Figure 3. The second stage of the sampling
was conducted in December 1985 and consisted of obtaining
water samples from wells BP-3-1, and BP-5 through P-22.
Because the initial sampling program (Section 8) indicated
the chemicals compounds in the groundwater were primarily
volatile organics, samples collected in the second phase

sampling program - were typically analyzed only for volatile
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organics. Details on the sampling procedures and results
from both samplings are presented in the following sub-
sections.

10.4.2 Sampling Procedures

The following step-by-step procedure was used to obtain
samples from wells P-6 through P-22 for volatle organic
analysis:

1. The wells were inspected for damage or evidence of
inadvertent entry. Any such evidence was noted on
the Sample Collection Form.

s The water level sounding probe and bottom five
feet of cable was rinsed three times with dis-
tilled water. The depth to the water surface in
the well from the top of PVC casing was then
measured and recorded.

S The stainless steel bailer was rinsed with acetone
followed immediately with a triple rinse using
distilled water. New rope was installed on the
bailer.

4, The volume of water in one well bore volume was
calculated and the well was purged by removing 2
bore volumes from the well. The flow of water was
directed into a five-gallon container to measure
the volume of water removed. Two bore volumes

were considered adequate well purging since all of
these wells had sand packs formed from all in-situ
materials.

ok After purging the well and recording the volume
removed, a bottom feed bailer was lowered slowly
into the well. The bailer was then slowly removed
from the well and the water from the bailer was
poured into a 40 ml clear glass sample vial. This
process was repeated for a duplicate sample. When
recovering a sample care was taken not to aerate
the sample and the sample vial was filled com-
pletely so there was no entrapped air.

6. The vials were labeled immediately and placed on
ice in a cooler.
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7. The 'bailer was again lowered 1into the well to
obtain a sample of water to measure and record
temperature, ph, and specific conductance. Three

replicate measurements were made of these para-
meters. The ph/conductivity meter and thermometer

were triple rinsed with distilled water prior to
use.

8. The Sample Collection Form was completed. All
equipment used for sampling was rinsed with
distilled water and the bailer rope discarded. The
cap was placed on the well and the protective
cover locked.

Additional samples were obtained from Well P-6 during
the first stage of sampling to further define the background
water quality of the surficial aquifer. These samples were
collected in four amber glass 1 liter bottles. Three of the
bottles were filled with water directly from the bailer and
one was filled with water from a bailer that was filtered
using a peristaltic pump and an in-line 0.45-micron filter.
The filtered sample was preserved with 5 milliliters of

nitric acid for metals analysis.

Samples from Wells BP-1 through BP-5 were obtained by
using 1/4 inch tubing and compressed nitrogen to raise the

water to the ground surface from the small diameter piezo-

meters. Each of these wells consists of several piezometer
tips. An attempt was made to obtain a 40 milliliter sample
from each tip. In Wells BP-3, BP-4, and BP-5 one of the

piezometer +tips consists of a 2 inch PVC pipe with a
screened section at the bottom. These tips were sampled
with a bottom feed stainless steel bailer using the same

procedures employed to sample Wells P-6 through P-22.
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The sample for volatile organic analysis from Myers
Creek was obtained by holding a sample vial just below the
water surface so it filled slowly and with a minimum of tur-
bulance. The vial was then held upright below the water to

assure there would be no entrapped air.

In December 1985, wWell BP-3, tip 1 was sampled in an
attempt to determine if there were any non-aqueous phase
liquids (NAPL) present in the lower portion of the surficial
aquifer. Such 1liquids, if present, would tend to sink to
the bottom of the aquifer since the compounds at Bluff Road
are denser than water. Well BP-3, tip 1 was chosen for
sampling because the screen penetrated 0.9 feet into the

Black Mingo clay, thus forming a "cup" where NAPL's might

collect if present. This well was sampled on December 22,
1985. A 1/4 inch tube was inserted to the bottom of the
well. A peristaltic pump was then attached to the top of

the tube and used to draw about 40 ml into the 1/4 tube.
The top of the tube was then sealed and the tube removed
from the well. A 40 mil glass sample vial was then filled
with the fluids in the bottom of the tube. Two sample vials
were filled in this manner, then stored in a location where
no mixing or shaking would occur. After several days both
samples were examined to determine if they had separated
into one or more phases or if non-aqueous phase "droplets"
were suspended in the water. None of these effects were
observed and it was concluded that the samples did not

contain any non-agqueous phase liguids.

As part of the quality assurance program, trip blanks
were prepared and several field blanks were also taken
during each stage of sampling. Two trip blanks of distilled
water were prepared by the laboratory prior to sampling and

accompanied the samples at all times. These trip blanks
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served as checks on the procedures used by the chemical 1lab
to clean the sample vials. In addition two blanks were
prepared by pouring distilled water from the bailer (after
cleaning) into a vial to determine whether there was any
residual contamination from other wells or the cleaning
process. During the first stage of sampling a third blank
was obtained by running distilled water through the peri-
staltic pump and filter apparatus 1into a vial. Chemical
analysis of these blanks showed that the concentration of
volatile organic compounds was below the Method Detection
Limit in all blanks. This shows that the sampling proce-
dures . and apparatus were sufficient to prevent

cross-contamination of samples.

10.4.3 Analytical Results

Results of the chemical analyses on groundwater samples
from the second phase sampling are presented in Appendix E.
The results of the volatile organic analyses are summarized
in Table 2.

Monitoring well P-6 was installed up-gradient of the
site and represents background water quality in the surfi-
cial aguifer. Samples from well, P-6 had pH values of 5.4
and 6.1, and specific conductance values of 76 and B85
umhos/cm at 25°C, in September and December respectively.
No volatile, acid or base/neutral organic compounds were
detected at a detection limit of 5.0 ppb. No pesticides or
PCB's were detected at a detection 1limit of 1.0 ppb. All
trace metal concentrations were below the detection limit of
0.01 ppm. The cyanide concentration was less than the
detection limit of 0.02 ppm. Total phenol was less than the
detection limit of 0.10 ppm. A sample from well P-6 col-
lected by SCDHEC on October 11, 1985 did show traces of four

volatile organic compounds at concentrations between 3 ppb
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and 8 ppb. These results are also reported in Appendix E.
Thus background water jis characterized as having specific
conductance of less than 100 umhos/cm, slightly acidic, and
no detectable trace metal contaminants, and generally no

organic compounds at concentrations above 5 ppb.

The wells which showed the most contamination in the
second phase sampling were P-10, P-13, P-14, P-16, BP-1,
BP-3 and BP-4. These wells had total volatile organic
concentrations ranging from 4403 ppb to 45,295 ppb and
concentrations of some individual volatile organic compounds
typically in the hundreds or thousands of parts per biliion.
Monitoring well P-9 had a lesser degree of contamination
with concentrations of individual compounds were between the
MDL and 191 ppb.

The list of volatile organic compounds most commonly
found in the groundwater is essentially the same as those
determined during the Spring sampling (Section 8). The
following compounds were most often found in the highest

concentrations typically above 1000 ppb:

Chloroform Tetrachloroethylene
l,1-Dichloroethane Toluene
l,1-Dichloroethylene 1,1,1-Trichloroethane
Methylene Chloride Trichloroethylene

1,1,2,2-Tetrachloroethane

Although present in some wells at concentrations above 1000
ppb in the Spring, l,2-Trans-Dichloroethylene was not
detected in any of the samples obtained during the second
phase sampling. Wells P-19, P-20, P-21, and P-22 were
installed to define the leading edge of the contaminant

plume. These wells were sampled in December, 1985. Wells
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P-19, P=-20, and P-21 had no volatile organic contaminants
above the MDL. P-22 was closer to the source than P-19,
P-20, and P-21, and had 249 ppb of methylene chloride and 36
ppb of carbon tetrachloride. Methylene chloride is a
relatively mobile contaminant and 1likely indicated the
leading edge of the contaminant plume. No volatile organic
compounds were detected in the samples collected from Myers

Creek.

A few wells, P-7, P-17, and P-18, showed signs of con-
tamination that were outside the suspected boundaries of the

plume. These will be discussed below.

During the initial phases of site clean-up, two loca-
tions adjacent to the SCR&D facility was designated as a
staging areas for drum removal. One of the staging areas
was the Campbell's Garage property, and the other was
located just northwest of the site. Monitoring Well P-7 was
installed to determine the groundwater gquality in the
northwest area. In the September sampling, volatile
organics detected in water from this well included chloro-
form, tetrachloroethylene, 1,1,1 trichloroethane, 1,352
trichloroethane and trichloroethylene and concentrations
between 1,048 ppb and 33 ppb. In the December sampling,
concentrations of all of these compounds decreased. The
December concentrations were between 400 ppb and below the
MDL. Complete results are reported in Table 5 and Appendix
Ee

During the installation of monitoring Well P-17, an OVA
reading of 40 ppm was recorded, strongly indicating ground-
water contamination. When complete, this well had a strong
organic sulfur odor. Samples were collected November 19,

November 26 and December 4. In-the first sampling no "vola-
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tile organics were detected above the MDL. In the second
sampling toluene, 1,1,1 trichloroethane and trichloroethy-
lene were detected in concentrations of 419, 605 and 60 ppb,
respectively. In December, concentrations of 27 ppb chloro-
form, 19 ppb of 1,1,1 trichloroethane and 12 ppb of
trichloroethylene were detected.

Monitoring well P-18 was sampled twice in December.

Volatile organic compounds similar to those found in the

leachate plume were detected. These 1included carbon tet-
rachloride, chloroform, 1,1 dichloroethylene, 1,1,2,2
tetrachloroethane, tetrachloroethylene, 1,1,1 trichloroe-
thane, 1,1,2 trichloroethane and trichloroethylene in

concentrations from 456 ppb to 32 ppb.
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11.0 PUMPING TEST

In December 1985 a pumping test was conducted in the
surficial aquifer at the Bluff Road Site. The purpose of
the test was to better determine the hydraulic conductivity
of the surficial aquifer with a higher degree of confidence
than could be obtained using the results of grain size

analyses of soil samples.

The pumping well used for the test, Well 0-1, is
located about 800 feet from Bluff Road in the vicinity of
Wells P-8 and P-9. The pumping rate during the test was
102.7 gallons per minute and was maintained for about 23
hours. Water levels in monitoring wells within approximately
500 feet of the pumping well were monitored throughout
pumping and for approximately 24 hours after the cessation
of pumping. Water level measurements in individual moni-
toring wells were used to calculate the hydraulic conduc-
tivity of the surficial aquifer and the results are reported
in Table 3. The average hydraulic conductivity calculated
using pumping test results was 3.4 x 10-2 cm/sec. Samples of
the well discharge were collected and analyzed for priority
pollutant volatile organic compounds. A complete descrip-
tion of methods, data collected, analysis, and results of

the pump test is included as Appendix H of this report.
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12.0 TREATABILITY STUDIES

Laboratory treatability studies have been conducted on
contaminated soil and groundwater samples collected at the
Bluff Road site. The purpose of these studies was to obtain
data pertaining to the effectiveness of aeration in removing
contaminants from groundwater and of spray irrigation in
leaching contaminants from soil.

The effectiveness of aeration was evaluated by sub-
jecting a sample of contaminated groundwater to vigorous
aeration over a period of time. Water samples were periodi-
cally taken from the aerator and tested for volatile organic
compounds. The results of these tests show that the con-
centration of volatile organic compounds in the test sample
was decreased 90% by 45 minutes of vigorous aeration. A
complete description of the test methods and results 1is
included as Appendix J of this report. These results
indicate that aeration should be strongly considered as a

part of the remediation system at this site.

Spray irrigation is a potential remedial measure which
might be used to remove contaminants present in the on-site
soils above the groundwater table. This method would
involve spraying water onto the ground surface so that this
water would infiltrate through the unsaturated on-site
soils, dissolving chemicals present in the soil, and
"flushing" the chemicals into the groundwater where they
would be collected and treated along with the contaminated
groundwater. This "flushing" process was modeled in the
laboratory by percolating water through an undisturbed
sample of soil from the site. The outflow from the soil was
periodically tested for volatile orﬁanic compounds so that
the time rate of leaching could be determined. Tests on two

soil samples resulted in an observed reduction 1in leached
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volatile organic compounds of 66%. Appendix J contains a
complete description of the methods and results of the
leachability tests. These results indicate that spray
irrigation should also be strongly considered as a part of

the remediation system at this site.
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13.0 SITE SPECIFIC STRATIGRAPHY

13.1 Topography

The study area is located in a flat low 1lying area
between South Carolina Highway 48 (Bluff Road) and Myers
Creek (Figure 3). Bluff Road, which bounds the southwest
side of the study area, is a local topographic high. The
land west of Bluff Road slopes toward the west, draining
into the Congaree River and Mill Creek. The land east of
Bluff Road, which includes the study area, slopes gently
eastward toward Myers Creek, a tributary of the Congaree
River. Wooded 1land outside the former facility boundary
commonly has ponded water in many areas for several days
after a heavy rainfall. Property east of Myers Creek drains
westward back into the creek. Myers Creek flows through a
broad, swampy area where soft soils and standing water is

commor .

In the study area several drainage ditches influence
local drainage. The location of these ditches has been
reported by EPA and SCDHEC (References 1 and 2). One ditch
noted 1in these previous investigations extends from the
vicinity of the on-site lagoon southward past Well P-17
toward Bluff Road.

13.2 Stratigraphy

The type, depth, and extent of soil strata present at,
and adjacent to, the site have been inferred using the
results of the field investigations, laboratory tests, and
results of previous investigations on and near the site
(References 1, 2, 4). The soil profile at the site gener-
ally consists of a sandy soil approximately 50 feet thick
underlain by a stiff gray clay at least 10 feet thick.
Beneath the clay lies a layer, approximately 50 feet thick,
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of interbedded clay and clayey sands. This is underlain by
fine to medium sands of the Middendorf Formation. More

detailed discussions of the characteristics of each of these
strata are presented in the following sections and illus-

trated on Figure 7.

13.2.1 Surficial Strata

The surficial sand layer was investigated more exten-
sively than the other strata with a total of 50 borings
being made. The borings indicate that within about 15 feet
of the ground surface there is considerable variation in
soil characteristics both horizontally and vertically.
Below a depth of about 15 feet nearly uniform conditions

were observed throughout the site.

Borings east of Well BP-5 indicate that brown clay or
silty clay with a trace of fine sand extends from the ground
surface to a depth of between & feet and 17.5 feet. Where
the silty clay thickness 1is less, there 1is typically a
transition zone of fine sand with silty clay extending to
about 15 feet. Borings P-17, P-~18, P-19, and T-10 differ
slightly, indicating a layer of brown sand and clay to a
depth of between 9.0 feet and 14.5 feet. This layer has
only a slightly lower percentage of fine particles than that
found in the other borings, thus supporting the general
trend that, west of Well BP-5, the so0oil is generally fine
grained to a depth of about 15 feét. The results of grain-
size analyses conducted on representative samples of this

soil are reported in Table 4 and Appendix F.

The borings west of, and including, BP-5 indicate soils
within 15 feet of the ground surface are primarily fine sand
with some silt or silty clay. Borings BP-1 through BP-4 and
ST~6 through ST-19 indicate that the sand with some silty
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clay 1is restricted to a layer beneath the former SCR&D
facility. This layer varies in depth, but is about 8 feet
deep at the fence line nearest Bluff Road and slopes upward
to an apparent outcrop along a line from BP-4 to BP-2. Soil
above and Dbelow this layer is typically a fine sand with
some silt extending to a depth between 12.5 feet and 15
feet. Other soils east of BP-5 are generally fine sand with
some silt extending to a depth of between 6.4 feet and 15
feet. Typical samples were selected for grain-size analysis

and the results are presented in Table 4 and Appendix F.

Below a depth of approximately 15 feet all borings
encountered similar conditions. A strata of tan fine to
coarse sand with little to trace silt was observed beginning
at depths between 6 feet and 17.5 feet. This strata tends to
become coarser and contain less fines as depth increases.

. The strata terminated at depths ranging from 40.0 feet to
52.0 feet where the stiff, gray clay of the Black Mingo
Formation was encountered. Representative samples of this
strata were selected for grain-size analysis. The analysis
results, reported in Table 4 and Appendix F, indicate that
the strata is very uniform and extends laterally across the

entire area studied.

13.2.2 Deep Strata

The deep strata at the site, the Black Mingo and
Middendorf Formations, were investigated by three borings,
DW-1, DW-2, and DW-3. The Black Mingo Formation was fully
penetrated and found to contain four separate units. The

Middendorf Formation was only penetrated 17.5 feet.

The upper portion of the Black Mingo is a very stiff,
~light gray to black clay at least 10 feet thick and which

appears to be both continuous and homogencus across the
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study area. This clay layer is underlain by about 50 feet of
interbedded layers of fine to medium sand with some silty
clay or silt and silty clay with fine sand. This lower
interbedded zone is underlain by gray stiff silty clay with
a trace of sand. This stiff silty clay layer was encountered
in borings Dw-1 and DW-3. However, only Dw-1 fully pene-

trated the layer, encountering a 17 foot thickness.

The Middendorf Formation, which constitutes the
regional water supply aquifer, was encountered only in Well
DW-1. A fine to medium sand with trace to some silt was
encountered at a depth of 126.5 feet and extended to a depth
of 143.5 feet. At this depth a hard white silty clay with a
little sand was encountered. Boring DW-1 was terminated at a
depth of 144 feet.
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14.0 SITE HYDROGEOLOGY

14.1 Hydrostratigraphy

There are two aquifers present within the study area.
The saturated portion of the surficial sand comprises the
uppermost aquifer. The-deeper sands present in the lower
Black Mingo and Middendorf Formations constitute at least
one confined aquifer. The layer of gray clay present at a
depth of about 50 feet to 60 feet serves as an aquitard and
restricts groundwater flow between the deeper confined

aquifers and the surficial unconfined aquifer.

14.2 Piezometric Levels

Water level measurements were made in the monitoring
wells several times during 1985, and are summarized in Table
5. Measurements made in surficial aquifer wells have been
used to define the position of the water table, or piezo-
metric surface, in the surficial aquifer. A contour map
representing the piezometeric surface of the surficial
aquifer in December 1985 is presented in Figure 8. This
shape of this piezometric surface 1is typical of those
observed at the site by Golder Associates throughout 1985
although the absolute values vary corresponding to wet and

dry seasons.

Figure 8 also shows the direction of groundwater flow
in the =surficial aquifer to be east, toward Myers Creek.
This is in the direction of local topographic relief. The
horizontal hydraulic gradient, or slope of the piezometric
surface, is approximately 0.0050 to 0.0028 in the vicinity
of the site, and flattens out in the direction of flow to
about 0.0007 near well P-19. It is anticipated that the
gradient flattens out even more as flow approaches Myers

Creek. It is also possible that during the wet season
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increased rainfall may flatten the piezometric surface and
reduce the horizontal hydraulic gradient. However, Golder
Associates has not, to date, observed any flattening or
reduced gradients associated with rainfall.

The installation of some multi-level piezometers in the
surficial aquifer allowed the calculation of vertical
gradients. The two multi-level piezometers furthest west,
BP-1 and BP-3, exhibited strong downward gradients. The
vertical gradients in BP-1 were 0.015 and 0.0l1l1 in January
and April 1985, respectively. In BP-3, the vertical gradi-
ents were 0.014 and 0.015 in April and September 1985,
respectively. Eastward 1in the direction of groundwater
flow, at BP-2 and BP-4, the downward vertical gradients were
less strong. For BP-2, the vertical gradients were 0.006 in
February 1985 and 0.003 in April 1985. For BP-4 the
vertical gradient was 0.005 in both April and September
1985. The presence of downward vertical gradients in the
vicinity BP-1 through BP-4 indicates that there is a down-
ward component of groundwater flow in the surficial aquifer
in this area. At BP-5, the bundled piezometer furthest
along the flow path, the vertical hydraulic gradients were

negligible, indicating essentially horizontal flow.

The piezometric 1levels in the lower confined aquifer
were approximately five feet below the levels in the sur-
ficial unconfined aquifer. The resulting downward gradient
across the Black Mingo clay aquitard, computed between the
screens in Wells BP-2 and DW-1, is approximately 0.08. This
gradient indicates that, given enough time, groundwater from
the surficial aquifer will flow through the Black Mingo clay
into the underlying confined aguifer. The direction of

horizontal flow in the confined aquifer was not determined
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by this investigation. However, investigators at the

Westinghouse Electric Corporation Plant report that flow in

the aquifer is toward the south (Reference 4).

14.3 Hydraulic Conductivity

The hydraulic conductivity of several of the strata
were determined using field and laboratory test results.
Hydraulic conductivity in the surficial aguifer was cal-
culated using the results of grain size analyses and a
24-hour field pumping test. The permeability of the Black
Mingo clay and the underlying strata were determined by

laboratory permeability tests.

In the surficial aquifer the results from the pump test
analysis indicate a hydraulic conductivity ranging from 2.4
. x 10~2 cm/sec to 7.0 x 10-2 cm/sec. Using Hazen's approxi-

mation and the results of grain size analyses, the hydrau-

lic conductivity was estimated to be between 3.6 x 10-2
cm/sec and 22 x 10”2 cm/sec. The pump test provided an
averaged value over the entire aquifer thickness at the well
while Hazen's approximation determined a hydraulic conduc-
tivity value for the discrete interval sampled. In instances
where values were calculated from both methods at a single
well, the agreement between the two methods was very good
provided the well screen interval and the depth of sample
for grain size analysis were consistent. For Wells P-13,
P-15, and BP-1 the agreement between the two methods was
only fair, with Hazen's approximation resulting in a
hydraulic conductivity five to ten times greater than that
calculated from the pump test. For these wells, hydraulic
conductivity values from Hazen's approximation may have been
biased to a slightly higher number due to problems with
‘ running sand encountered during drilling and sampling. The
sampling spoon often had to be washed down the hole to the
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desired sampling depth. This may have washed out some of
the fine grained particles from the sample, making the
resulting sample slightly coarser than the in-situ soil.
Also, the surficial aquifer tended to become coarser with
depth. Most of the grain size samples for Hazen's approxi-
mation were collected from deeper portions of the strata

which likley resulted in greater hydraulic conductivities.

All of the hydraulic conductivities calculated for the
surficial agquifer are summarized in Table 3. The values
resulting from the pumping test analysis is considered the
most reliable determination because the test measured the
response of a large volume of undisturbed soil. Therefore,
a hydraulic conductivity for the surficial aquifer of 4 x
1072 cm/sec is considered representative of agquifer condi-

tions.

The hydraulic conductivity of the black, plastic clay
which underlies the surficial aquifer was determined in the
laboratory. Two undisturbed samples of this clay were back-
pressure saturated in a triaxial chamber after which water
was forced to flow through the samples. The tested hydrau-
lic conductivities were 9.4 x 10'9 cm/sec and 8.6 x 10-8
cm/sec. These values, along with the results of other soil

tests on this sample, is reported in Table 4.
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14.4 Groundwater Flow Velocities

Average dgroundwater velocities were calculated using

the Darcy equation adjusted for effective porosity:

ki

Ne

where v - average linear groundwater velocity
k - hydraulic conductivity
i - hydraulic gradient
Ng -~ effective porosity

Using a value of 4 x 1072 cm/sec for hydraulic con-
ductivity, an assumed effective porosity of 0.35 and gra-
dients of 0.0050, 0.0028 and 0.0007, average linear ground-
water velocities of 56 feet per month, 32 feet per month,
and 8 feet per month, respective to gradients, were cal-
culated. These values represent the range of.groundwater
velocities which have been observed at the site. During wet
seasons it 1is possible the velocities may decrease if
rainfall results in lower hydraulic gradients. To date, no
such lower gradients have been observed by Golder Associ-

ates.

Using a hydraulic conductivity of 5 x 10-8 cm/sec for
the hydraulic conductivity of the aquitard, a gradient of
0.08, and assuming an effective porosity of 0.2, the average
linear flow velocity which might be expected across the

aquitard would be approximately 2 x 1073 feet per month.
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14.5 Flow Regime

Two flow regimes exist at the site which are somewhat
independent of each other. ' Although specific data was not
collected for the deeper confined agquifer, regional informa-
tion suggests flow in a south or southeast direction towards
the Congaree River. A more localized groundwater flow
pattern exists for the uppermost aquifer. Near Bluff Road,
a local topographic high, and in the vicinity of the former
SCR&D site vertical gradients are downward indicating a
local recharge zone. Near BP-5 the vertical gradients are
negligible indicating flow has become primarily horizontal.
It is anticipated that local discharge occurs in the marshy

area near Myers Creek.
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15.0 CONTAMINATION ASSESSMENT

15.1 Soil Contamination

A review of the results of investigations by EPA and
Golder Associates indicates that the unsaturated soil within
the former boundaries of the SCR&D facility is contaminated
with volatile organic chemicals and metals. These contami-
nants constitute a continuing source of chemicals which can
leach into the groundwater. Golder Associates investigation
suggests that the coﬁtaminated area extends from Bluff Road
in a northeast direction to the former fence line at the
rear of the facility, and appears to be bounded by the
former fence lines which run perpendicular to Bluff Road. In
February 1986, Golder Associates learned from SCDHEC that
the Campbell's GCarage property had been used as a staging
area during initial phase of the site cleanup and that some
drums of chemicals were spilled here during the cleanup.
Also, surface runoff from the former SCR&D facility does
corss a portion of the Campbell's Garage property. There-

fore, it is likely that this property is also contaminated.

Within the contaminated area, the contamination extends
from the ground surface to a depth of at least 15 feet. Soil
contamination is believed to extend down to at least the
water table within the former SCR&D facility boundaries.
Analysis of a composite soil sample for priority pollutants
indicates tﬁat the only compounds detected in the soil are
volatile organics and metals. Analysis of 18 individual
soil samples for volatile organics indicates that five

compounds frequently present are:

Benzene Chloroform
Methylene chloride Toluene

1,1,1 Trichloroethane

Golder Associates




510 000

9

N

April 1986 -64- 853-3079

The observed concentration of volatile organic compounds
varied from the Method Detection Limit to 23,465 parts per
billion (ppb). However, due to the difficulties in testing
soils for volatile organics discussed 1in Section 5.1, the
absolute levels of organic contaminants indicated by test

results may not be as high as actual in situ concentrations.

Test results on the composite so0il sample indicated the
possible presence of phenols in the soil. Since phenols
were also observed in a groundwater sample taken from Well
BP-3, it therefore seems 1likely that phenols are also
present 1n at least a portion of the unsaturated soils.
Concentration of metals in the composite sample varied from
the Method Detection Limit to 7.0 parts per million (ppm).
Four metals, selenium, 2zinc, copper, and chromium, were

present at concentrations greater than 0.1 ppm.

15.2 Lagoon Contamination

Golder Associates investigation 1indicates that the
water present in the on-site lagoon did not contain any
priority pollutant organic compounds at the time of samp-
ling. Samples were taken in January and November of 1985
thus suggesting that surface runoff from the former SCR&D
facility into the lagoon 1is not presently contributing
measurable organic contamination to the lagoon water. Tests
on six water samples collected in January 1985 indicated
that some metals are present in the water. In particular,
the concentrations of copper, arsenic, and chromium vary 0.5
ppm to 10.6 ppm. The analyses indicate that, at the time of
investigation, the water in the on-site lagoon was not

contaminated with priority pollutant organic compounds.
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The sediments in the bottom of the existing lagoon were
also sampled by Golder Associates, in January 1985, The
sediments appeared to be lime and likely remain from the
acetylene manufacturing operation formerly conducted on the
property. The sediment had a pH of 11.5, as would be
expected with lime. Analysis of a composite sediment sample
for priority pollutants indicated the presence of two
organic compounds, ethylbenzene (23 ppb) and napthalene (18
ppb). Metals present 1in the largest concentration were
magnesium and sodium. Some priority pollutant metals were
present but at concentrations less than 20 ppm and include
copper, arsenic, zinc, chromium, lead, nickel, and beryl-
lium. Therefore, the analyses 1indicate that the 1lime
sediments in the bottom of the existing lagoon are slightly

contaminated. These contaminants are primarily metals.

15.3 Above-ground Tank

The above-ground tank 1is located on-site Jjust inside
the fence near Bluff Road and contains a highly toxic
sludge. The sludge consists of 33,300 ppm of 2-chlorophenol
and 13,774 ppm of phenol. Several other acid and volatile
compounds were detected in much lower concentrations. Golder
Assocliates has been informed by an industrial hygienist that
the compounds present in the tank are at such high concen-
trations that direct dermal contact with the sludge would
pose an immediate danger to life and health. We also under-
stand that short-term exposure to the vapors emanating from
the tank poses a health hazard. Therefore, the tank is
considered to be highly contaminated and should be removed

from the site.
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15.4 Groundwater

15.4.1 sSurficial Aquifer Contaminant Plume

The extent of contaminated groundwater in the surficial
aquifer has been determined using the results of chemical
analyses on water samples obtained from the monitoring wells
in 1985. These analyses indicate that a plume of contami-
nated groundwater extends from the site toward the east
approximately 2300 feet. The plume is about 1000 feet wide.
The plume of contaminated groundwater 1is, as expected,
migrating in the direction of groundwater flow. Because
Well P-6, upgradient of SCR&D facility, does not indicate
contamination, the analyses clearly show that the former
SCR&D facility is the source of the contamination. The
probable source of contamination is chemicals spilled on the
ground surface and chemiéals remaining in the soil within
the former facility boundaries. The contaminant plume
present in the surficial aquifer in September and December,
1985 is shown on Figures 9 and 10, respectively. The extent
of contaminated groundwater is indicated by the total
concentration of volatile organic compounds present in the
groundwater. The concentration and extent of individual
chemical compounds has also been examined. Although some
differences exist, the extent of contamination indicated by
the total volatile concentration is consistent with most of

the individual compound contaminant plumes.

Figures 9 and 10 indicate two zones of highly contami-
nated water. One zone is at the source of groundwater
contamination, the SCR&D site. The second zone is located
approximately 1000 feet downgradient and is centered about
monitoring wells P-14 and P-16. The chemical composition of
the two zones 1is very similar, indicating that the =zone
centered about P-14 and P-16 has migrated from the site and

constitutes a plume of contaminated groundwater.
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The first zone of highly contaminated groundwater is
located at the former SCR&D facility where the total con-
centration of all volatile organic compounds is typically
around 10,000 ppb. Concentrations as high as 45,295 ppb
have been observed in WwWell BP-1. Individual wvolatile
organic compounds are present in concentrations typically in
the hundreds or thousands of parts per billion. Volatile

organic compounds frequently present are:

Chloroform Methylene Chloride
1,1 Dichloroethane Toluene
1,1 Dichlorcethylene Tetrachloroethylene

1,1,2,2 Tetrachloroethane 1,1,1 Trichloroethane
Trichloroethylene

A priority pollutant scan on a sample collected 1in the
Spring of 1985 from a highly contaminated well (BP-3, tip
3), revealed three phenolic acids and three chlorinated
benzenes in concentrations from 4 ppb to 281 ppb in addition
to volatile organic compounds. No trace metals were
detected in this sample. The analysis results indicate that
the primary groundwater contaminants were volatile organic

compounds.

The second zone of highly contaminated groundwater,
centered about Wells P-~14 and P-16, typically has total
volatile organic concentrations between 11,366 ppb and
21,618 ppb. The individual compounds frequently present are
similar to those present around the former SCR&D facility
and typically have concentrations in the hundreds or thou-

sands of parts per billion.
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Between the two highly contaminated zones, there is an
area in the vicinity of wells BP-5 and P-15 of apparently
lower contamination. Total volatile organic concentrations
present in the groundwater are typically 100 ppb to 1100
ppb. The individual compounds present in the wells in this
areas are, however, similar to those present in the highly
contaminated zones. There are two possible explanations for

this area of apparently low concentration.

It 1is possible that the lower concentrations are
evidence of a relatively narrow, high permeability "corri-

dor" that extends from the former SCR&D site to the vicinity
of Wells P-14 and P-16. This high permeability corridor, if
it exists, apparently by-passes Wells BP-5 and P-15. The
subsurface conditions noted at Boring T-6 indicates the
possible existence of a high permeability corridor. Well
P-15 was originally to be located at the site of Boring T-6
but severe problems with running sands flowing up inside the
hollow stem auger drill stem prevented the installation of
the well at this location. Running sands are often indi-
cative of sand with a very low percentage of fine particles
and are usually highly permeable. Also, the results of the
soil gas survey (Figure 6) indicated a narrowing of the
plume of contaminated soil gas in the area between Wells
BP-5 and P-15. Finally, the existence of a high permea-
bility zone .is not inconsistent with the environment under
these so0ils were deposited. Water deposition frequently
results in variations in soil deposits over short distances.
Therefore, it is possible that the zones of highly con-
taminated groundwater are not two separate zones but are
possibly connected by a high permeability corridor which is
likely to contain contaminant concentrations similar to
those in the highly contaminated zones but not directly

measured by the monitoring wells.
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A second possible explanation suggests that the area of
low concentration reflects groundwater flow that has
occurred since the site cleanup in 1982 and 1983. Such flow
might exhibit lower concentrations of chemicals since
leaking drums were no longer present at the site. Using
this explanation, the area of high concentration around
Wells P-14 and P-16 could be a slug of contaminants due to
excessive leakage of waste chemicals during the facility
operation and cleanup; This explanation 1is consistent with
estimated groundwater flow velocities provided that leakage

from the site was significant from about 1979 until the
Spring of 1983.

The leading edge of the plume, downgradient (east) of
Well P-16 was investigated by the installations of Wells
P-19 through P-22. Wells P-19, P-20 and P-21 had no con-
taminants at concentrations above the MDL. Well P-22 showed
concentrations of 249 ppb of methylene chloride and 36 ppb
of carbon tetrachloride. Methylene chloride is a relatively
mobile contaminant and likely indicated the leading edge of

the contaminant plume.

15.4.2 Contamination Outside the Plume

During the initial phases of site clean-up, an area was
designated as a staging area for drum removal. Monitoring
Well P-7 was installed to monitor the groundwater 1in this
area. In September and December, 1985 volatile organics
were detected in water sampled from this well at concentra-
tions between the MDL and 1,048 ppb. Because this area is
up~gradient of the site, and because it was used as a
staging area during site clean-up, this contamination is not
believed to be part of the contaminant plume emanating from

the site. The actual zone of contaminated water monitored
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in this well is expected to be very local to the well.
However, because the well is up=-gradient of the SCR&D
facility, the flow of contaminated groundwater will be

through the site where it will join the contaminant plume.

Samples from Monitoring Well P-17 were shown to be
contaminated with organic compounds similar to those found
in the downgradient contaminant plume. The total concen-
tration of volatile organic compounds, as indicated by three
samples, varied from the MDL to 1089 ppb. However, the
contamination of groundwater at this location is not con-
sidered to be part of the downgradient plume. Monitoriqg
Well P-12 lies between the site and Well P-17. Although
Well P-12 had 60 ppb of tetrachloroethylene in the September
sampling, no volatile organic contaminants were detected
above MDL by the December sampling. Consequently, Well P-12
is believed to be clean. It is possible, but unlikely that
contamination could reach Well P-17 without also being
detected at Well P-12. A more likely reason for the con-
tamination at Well P-17 would be the drainage ditch that
runs from near the site to the Well P-17 area. Contaminated

surface water could have flowed down this ditch to the

vicinity of Well P-17 where it infiltrated into the
groundwater. Another possible source of contamination 1is
Bluff Road itself. A spill along the roadway 1in the

vicinity of Well P-17 could account for the contamination.

Additional investigation in this area is recommended.

Monitoring Well P-18 was found to be contaminated with
the volatile organic compounds which were commonly found in
the contaminant plume. The total concentration of volatile
organics was between 1000 ppb and 1500 ppb. Although a
finger of contaminated groundwater migrating from the site
to Well P-18 is possible,'it is unlikely that this is the
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case. The well itself is not down-gradient from the site
and lies roughly 1000 feet from the center line of the plume
in a direction roughly perpendicular to the direction of
groundwater flow. Also, Wells BP-2 and P-8 are located
between the site and Well P-18. Both these wells are
essentially clean. Although at this time the relationship
is only speculative, a logging road does run near this well,
and may be potentially related to 1its contamination.

Additional investigation in this area is recommended.

15.4.3 Deep Strata

The deep strata present in the study area consist of
the Black Mingo and Middendorf Formations. The strata were
penetrated by Wells Dw-1, DW~2 and DW-3 which were screened
below the clay layer present at the top of the Black Mingo
Formation. Groundwater samples collected from these wells
in the Spring of 1985 did not detect any volatile organic
compounds . Therefore, the strata being monitored are cur-
rently considered to be uncontaminated. Further, the clay
layer at the top of the Black Mingo Formation is apparently
present throughout the study area and significantly re-
stricts, but does not totally prevent the downward flow of
contaminated groundwater. However, the major water supply
aquifer of the Middendorf Formation is not considered to be
in jeapordy of contamination from the former SCR&D site at

this time.
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LIST OF ABBREVIATIONS

The abbreviations and terms commonly employed on each
Boring Log, on the Figures, and in the text of the re-
port, are as follows:

CA

FRAG

MIC

PH
PM

Coarse
Casing
Fine
Fragments
Medium
Micaceous
Non-plastic

Pressure hydraulic

Pressure manual

SA
SAT
SM
TR

2l

Residual

Rock

Sample

Saturated

Some

Trace

Water level
Weight of hammer

TERMS AND DESCRIPTIONS

Soil Description

Range of Proportion

Trace (tr.)
Little
Some

And

Relative Density
of Cohesionless Soils

C - 5%
5 - 12%
12 - 30%
30 - 50%

N (blows/ft.)

Very loose
Loose
Compact
Dense

Very dense

Consistency of
Cohesive Soils

Very soft
Soft

Firm

Stiff

Very stiff
Hard

0 to

4

4 to 10
10 to 30
30 to 50

over 50

Cu (psf)

less than 250

250 to

S00 to
1,000 to
2,000 to

over

S00
1,000
2,000
4,000

4,000

SAMPLE TYPES

AS
Cs
DO
DS
PS

Auger Sample
Chunk Sample
Drive Open
Denison sample
Pitcher sample

RC Rock core

ST Slotted tube

TO Thin-walled, open

TP Thin-walled, piston

WS Wash sample

SOIL TESTS

cC Consolidation test

CD Consolidated drained triaxial
CU Consolidated undrained triaxial
H Hydrometer analysis

M Sieve analysis

MH Sieve & hydrometer analysis

U Unconfined compression

UU Unconscolidated undrained triaxial
v Vane Shear

PENETRATION RESISTANCE

Standard Penetration Resistance,
"N" = the number of blows required
to drive a 2 in. OD splitspoon
sampler one foot using a 140 1b.
hammer falling 30 in.



N
——
C2
)
=
0,
GD
N

LIST OF SYMBOLS

I. GENERAL (b) Consistency
r = 3.1416 w, liquid limit
e = base of natural logarithms 2.7183 wy plastic limit
log. @ or In a, natural logarithm of @ Ir  plasticity index
logie @ or log a, logarithm of g to base 10 ws  shrinkage limit
t time I, liquidity index = (w — w,)/I,
g  acceleration due to gravity Ic  consistency index = (w, — w)/I,
V  volume emax VOId ratio in loosest state
W  weight exin  Void ratio in densest state
M moment D' relative denSity = (enu - e)//(em-: = cnh)
F factor of safety
(c) Permeability

; A _ . ;

Il STRESS AND STRAIN h}drauh? head or potential
q rate of discharge
u pore pressure v velocity of flow
¢ . normal stress . i hydraulic gradient
¢’  normal effective stress (¢ is also used) B coefficient of permeability
r  shear stress J seepage force per unit volume
B linear strain
o R (d) Consolidation (one-dimensional)
v Poisson's ratio (u is also used) :
i . 2 _ m, coefficient of volume change
E  modulus of linear deformation (Young's = —Ae/(1+e)Ad’
modulus) T
- 54 dex = —Ae/Al :

G modulus of shear deformation i TR Gk

5 coefficient of consolidation

f ibility 3
B i e T T, time factor = ¢ 'd? (d, drainage path)

coefficient of viscosity = it

o , U  degree of consolidation
I11. SOIL PROPERTIES (e) Shear sirength

(@) Unut weight r,  shear strength
y  unit weight of soil (bulk density) £ HEive °2he5'°“ : _
v. unit weight of solid particles A mt?rcep in terms of effective

e it of water ¢ effective angle of stress

e un{ g y ) ; shearing resist- |r, = ¢’ + ¢’ tan ¢’
ve¢ unit dry weight of soil (dry density) ance. or friction
v  unit weight of submerged soil ¢c.  apparent cohesion®
G, specific gravity of solid particles G, =v./ve &. apparent angle of (in terms of total stress
¢ void ratio shearing resist- |7, = ¢, + o tan ¢,
”n porosity ance, or friction )
w water content M coefficient of friction
S, degree of saturation S, sensitivity

*For the case of a saturated cohesive soil, s = 0 and the undrained shear strength r, = ¢, is taken
as half the undrained compressive strength.

G.A
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16.0 SUMMARY

Golder Associates has completed a Remedial TInvestiga-
tion at the former South cCarolina Recycling and Disposal
(SCR&D) facility on Bluff Road south of Columbia, South
Carolina. Previous investigations of this facility were
conducted by the U.S. Environmental Protection Agency (1980)
and the South Carolina Department of Health and Environ-
mental Control (SCDHEC) (1981). Wastes at the site were
removed during 1982 and 1983, partly under the provisions of
the Comprehensive Environmental Response and Liability Act
(Superfund). Golder Associates, under contract to SCDHEC,
began investigating the type and extent of soil and ground-
water contamination at the facility in November, 1984.
These investigations have been completed and the findings,

presented in this report, are summarized below.

Golder Assoclates has investigated the soil and lagoon
conditions within the former SCR&D facility boundaries, and
the groundwater conditions within and adjacent to the
facility. These investigations show that there are six soil
strata present at and near the facility. The uppermost
layer, approximately 15 feet thick, is a fine sand with some
silty clay or silt that becomes a silty clay with fine sand
in the eastern portion of the study area. Below this lies a
layer, approximately 35 feet thick, of fine to coarse sand
with a trace of silt. This relatively clean sand has a
hydraulic conductivity of approximately 4 x 102 cm/sec and
is the uppermost aquifer in the study area. The water table
is encountered at a depth of about 5 feet to 10 feet below
the ground surface. Flow in the study area is toward the
east with gradients between 0.0050 and 0.0007. The estimated
groundwater flow velocity is between 56 feet/month and 8
feet /month. The clean sand is underlain by about 10 feet

of gray to black plastic clay. Lab testing indicates that
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this clay has a hydraulic conductivity of about 5 x 1078

cm/sec. Therefore, the clay layer is effective in retarding

the downward movement of groundwater.

The plastic clay is underlain by three other deeper
strata. The first is an interbedded sand and silty clay
approximately 50 feet thick. This is underlain by another
gray silty clay layer about 15 feet thick. The deepest
layer is the a fine to medium sand with some silt of the
Middendorf Formation. This deepest layer is a confined aqui-

fer used for water needs throughout the Columbia region.

Contamination assessments were made using the results
of field observations and analyses on the above ground tank,
soil, lagoon water, and groundwater samples. Chemical
analysis indicates that the above-ground tank contains
highly toxic sludge consisting primarily of 2-Chlorophenol
and Phenol. Contact with this sludge would pose an immedi-
ate danger to 1life or health. Soil contamination was
indicated in each of eighteen borings made within the former
facility boundaries and between the facility and Bluff Road.
These borings suggest that on-site soil between the ground
surface and the water table contains a number of volatile
organic compounds. Water samples were taken from the on-site
lagoon in both January and November 1985, Both samples
indicated that volatile organic compounds were not present

in concentrations above the Method Detection Limit.

The extent of contaminated groundwater was investigated
by installing 25 monitoring wells and drilling 10 additional
test borings for organic vapor analysis. Three of the
monitoring wells are screened in deep strata which underlie

the black plastic clay. Analysis of water samples collected
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from these deep wells in March, 1985 indicates that volatile
organic compounds are not present above the Method Detection

Limit below the clay aquitard.

The 22 wells installed in the surficial sand aquifer
indicate that chemical compounds are present throughout the
thickness of the aquifer and are moving in the direction of
groundwater flow. Analysis of water samples from Well BP-3,
tip 3, for priority pollutants indicates that the compounds
present in the groundwater are almost entirely volatile
organics. The concentration of any individual volatile
organic compound ranges from the Method Detection Limit to
10,328 parts per billion (ppb). The total concentration of
volatile organic compounds ranges from the Method Detection
Limit to 45,295 ppb. The area where groundwater presently
contains volatile organics lies east of the former SCR&D
facility and is approximately 2300 feet long and 1000 feet
wide. The plume tends to become wider at greater distances
from the facility. The data also indicates that the back-
ground water quality does not contain volatile organic
compounds in concentrations above the Method Detection

Limit.

Based on the information obtained during our Remedial

Investigation, Golder Associates recommends the following:

1. Conduct a Feasiblity Study to evaluate and select
remedial measures for use at this site. Because of
the rapid groundwater movement in the surficial
aquifer this study should be completed as soon as

possible.
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2.

Measure the depth to groundwater in each monitoring

well monthly to determine seasonal variation in
water table.

Analyze groundwater samples from Wells BP~1, BP-4,
BP-5, p~7, P-8, p-10, P-13, P-14, P-16, P-19, P-20,
P~21 and P-22 at least semi-annually for volatile
organic compounds.

Conduct additional investigations to determine the
source and extent of contamination in the vicinity
of Wells P-17 and P-18. These investigations may
include additional borings, monitoring wells, soil
and water sampling, determination of prior land use,
or interviews with persons familiar with activities
which have occurred in the area. The investigation
of the area surrounding Well P-18 is especially
important since, at present, there is no reasonable

explanation for this contamination.
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TABLE 1
SUMMARY OF
MONITORING WELL DATA
6R0UNL PYC COLLAR pEPTH OF DEPTR oF
RELL ELEVATION ELEVATION SCREEN OPER INTERVAL
WIER (ft.-nsl)  (ft.- »sl.) (ft.) (ft.- asl)
"1 138.3 140,09 SEE 186 8.0 - 50.0
B2 131.2 139.18 SEE L86 5.5 - 49.0
[ 137.5 138.13 SEE L06 8.0 - 9.0
”4 134.9 135.90 SEE L6 7.5 - 45.0
L 1] 1.7 140.20 SEE 186 8.0 - 48,5
P 140.2 141,08 7.0 -41.6  5.2-49.0
r7 139.9 142.70 .7 - 852 40 - 4.5
Pé 138.9 141,25 9.3-4.1 6.0 - 51,5
P 138,35 141,32 9.1 - 4.8 6.5 - 51.0
P10 133.2 142,30 7.9 - 48.4 5.5 -SLS
[} 131.9 140.87 9.0 - 43,5 7.0 - 51.3
P12 135.9 139.37 6.0 - 46.5 4.0 - 50.0
r1y 139.6 142,69 8.9 - #9.4  1.0-S1.5
P14 138.7 141.47 9.5 -50.0 6.5 -51.5
P15 137.4 140.53 8.1 - 406 4.0 - 497
' 138.5 141,38 10.6°- 1.1 4.5 - 5.1
r 17 134.2 131.39 7.0 - 11.3 §.7 - 19.0
P1g 139.2 141.98 10.0 - 50.0 7.4 - 523
T 137.% 180.95 1F-44  L5-RS5
P20 137.0 139.95 16,8 - 4.8 10,0 - 50.0
¥ 131.7 141.47 8.0 - 48.0 4.0 -49.2
rn 1370 141.15 147 -48.8 9.5 - 51§
b1 136.9 139.4 90.5 - 109.5 88.0 - 115.0
bk 2 131.3 140.3 7.5 - 91,5 §9.0 - 95.0

i 137.4 139.7 8.5 - 117.5 94,0 - 120.0
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YOLATTLE ORGAKIC COMPOUNDS

ACKGLETH

NENCRITRI(E

SEhiNE

g1 ((HLORDRETHYLY ETHLR

RRONOF ORN

CARBOM TETRACHLOR)DE
THLGROBEN (KL
CriGRODI-BACHOAETHANE

(KIORGETHAKE
2-CHLORGETHYLVINYL ETHER
CHLORQFORN
DICHLOROBRONONS THARE

DICKLORDDIF LUORGAETHANE
L I-PECHLORDETRANE
L.2-DICHLORDETHANE

L 1-PICHLORDETHYLENE

1.2-DICHLORDPROPANE
[,2-DICKLOROPROPYLENE
TNV LBENQENE

BETEYL BRONIDE

AETHYL CHLORIDE
RETHYLENE CHLORIDE
1,1,2,2-TETRACHLDROETHANE
TETRALHLORDETHYLENE

TOLVENE

1, 2-TRAKS-DICHLBROETRY LEKE
L1 I-TRICHUOROETHANE
14,2 -TRICHUOROETHANE

TRICHLOROETHY LENE
TRICALOROFLUORDEETHANE
VIRYL CHLBAIDE

oJf PRESENT, LESS THAN S

FIELD NEASURERENTS

pH
SPECIFIC COMDUCTIVITY

WfLe 8e-1
8-SANPLES
PR FIZH

[

78
278
129

—_ . e =

398
190
2M4

199
159¢
161
[

11€)

b,

HELL BP-f
*IA THRG IG"

16-ye0-8%

8827

10093
10328
5028
26

4462

19

5.8
65

TARLE 2

SUMMAFY OF
VOLATLLE ORGANIt R¥ALYSES ON GROUNDWATER
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TARLE 2 853-3079
) SUMMARY OF
VOLATILE ORGANIC ANALYSES ON GROUNDWATER
(CONTINUED)
Wil Bp-5
J-SARPLES WELL P-d Kiiy P-e WELL P-7 Wi p-? wiil Py Wit p-8 KELL P-0 HELL P-9 Rt P-10
YOLAITLE OKGARIT COMPOUNDS 19-Dec-8% Te-3ep-3% ¢3-Dec-8% To-Se0-8% v3-Dec-93 16-3e0-35 04-be:-§3 17-5e0-85 05-Rec-33 17-5e0-95
ippb! 1pph) b toob! wed! [FHI (pob) 1pob) (ppb! (pad!
ALED: TN ' - , -- ' - ' - '
ACRILOKITRILL --- ] -- » - r J— N - .
BN 5 . + * * t N ) ] [}
815 ((HIORONE i) ETHER ] ' y 1y . t ' t [ ?
BRONOFORR ] [ 3 [ [ ' s [] ' [
CARBON TETRACKLORIDE 15 ’ ' ' [ ] s * * 0
(HIOROBERIENT ’ [} [ s . ' . [ ' ’
CHIORODI-BRONORETHANE [} » [ ' ' * [ [ ] ]
CHIDROETHANE [ ' . ) ] ] ] ] ] []
2-CHUORDETRYLYINYL ETHER [} » [ ' ' ' 3 [} » »
CKIOROTORR [] + i {0f 91 i L] 13 119 213
DICKLOROBRONORETHANE ’ ’ [ . ] ' [ [ ' ]
DICHIORODIF LUORORETHANE ] . . [ ' ' ' [} ] +
L. 1-DICHLORGETHANE FAJ] [ ' 3 [} [l ' [] 114 AN
[,2-DICKLORDETHANE 91 [ [ ¥ [ ] ’ 3 ) [
1,0-DICHLORDLTHY LERE 473 [ + » * ] ] 136 169 1152
1,2-DICHLOROPROPANE ] ’ ¥ » ' ' [ [ ' ]
1,2-DICKLOROPRIPYLLKE ] ¥ ¥ . [] s [l ] 1] ]
CTRYERENZEKE 1] ¥ 1 * ' ¥ * 5 ' 67
METHYL BRONIDE ] ' [ [ ’ ] [ . » ]
NETRYU CHUORIDE ] [} [ ' 1 ' ' ] ’
HETHYLERE CHLORIDE 7 [} * * [} ’ [] L] ] 1971
[,1,2,2-TETRACHLOROETHANE ’ [] ] [] [] ) ) ] 1] 902
TEIRACHI ORGETHYLENE 1 s ' 105 ' s ’ ? 7 130
ToLUEnL 35 [ [ ‘ ' [ ] [] 4 122
1,2-TRARS-DICKLORBETRY LENE ] ] ' ] ' 3 » » ) '
NS 1,0, 1-TRICHLOROETHANE 101 ] ' 1048 400 ) » 191 87 1654
1,1, 2-TRICRLORDETHANE 10 [ * 13 i ] * 58 42 t
O
([a») TRICHIOROETHYLENE 18 ' ' 591 73 18 N ] be3 879
) TRICHIOROF LUDRONETHANE ' . ' . ' » * [ ] ]
o YINYL CHIDRIDE ’ ] [ ' [ ] ) ] [ ¥
(] ¢ff PRESENT, LESS TRAN 5 ppb. K
—
FIELD BEASURENENIS
N 6.1 5.4 ;. 5.0 5.3 5.1 ) 5.2 8.0 5.6
SPECIFIC CORDUCTIVITY -- 78 8% 115 $0 J05 50 130 120 185
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TARLE 2
SUMMATY OF
VOLATILE ORGANIC ANALYSES ON GRQUNDWATER
(CCNTINUED)

Wil P-Ie NELL 2-11 WELL P-1) LISRSN AN Vel P-12 KLl °-11 WELL P-1] RrLe P-4 WLl P-14 EttL P15
YOLATILE 2SEAN]C CONPOUNDS uh-Dec-85 16-Sep-95 0)-Tec-d° le-5ep-85 ¢i-lec-3% 17-%en-89 05-lec-95 17-5¢p-85 to-lec-95 17-5ep-33
(ppt! (ppbd/ twob (pot’ tpodt ippht ppb! ippd? woeb! TR
APLLIN --- ’ e ' i ' - 4 b *
ACRILONITRILE ’ ’ ' J J
LIANYH ' [ * J ' A ’ [} ' ]
BIS (CHLORORETHiL) ETHER [ ' » [ [ . * ] ] ’
BRONOFOAN ] ' [ b ] ' [ L] ] ]
CARBON TETRACKLERIDE 1280 [ + ' [ * » [ 833 ]
CHLOROBERZENE ' ' ’ ’ ’ ’ . ] Ly ¢
ChIQROD]-BRONDAI THANE [] ] » ' » [] » [ [] [
(HLORBETRARE ' ] [l ' ' [} ' (] [} L]
J-CHLORDETHY LY InvL ETHER ) ¥ ] * ‘ [} [] ¥ [] [} ]
CHLOROFDRN M8 [} ' ' ' ’ 2041 [ 177s s
CICHLOROBRONONE T HAKE [ [} ' . ’ 1699 . ] ' ]
DICKLORCDIFLUDREHETHANE ' ' y ' ' [ 1y . ' ]
L L-CICHLARIETHAKE 1208 ' ' ’ ] 1391 491 167 ¢ :
Y, 2-DICHLDREETHANE * & * ' 1 ¥ * 'y [ [ ]
1. 1-DICHLORDETHY LENE 19 ¥ ’ ' ’ 978 126 2216 70 12}
(,2-DICKLOROPRCPANE ' [} ' + [ ’ ' ' ' []
1,2-DICHLDROPRYOY LENE [} ’ [l [] ’ » » ’ » ’
ETHYIRENZENE 5¢ v ’ ’ ' 48 , ] [ '
NETHYL BROKIDE [} ¥ * 1 [} ' [ [ ] [}
RETRYL CRLORIDE ] [] i 4 ] [] # L] * +
METNYLENE CHLORIDE - 2008 ' ' [ ' ] ] 2984 2921 4
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oIF PRESERT, LESS THAN S pob.
FI0LD ALASURENENT S
oF 6.0 5.5 5.6 5.1 5.2 6.0 5.9 5.6 5.5 5.3
SPECTFIC CONDULTIVITY 175 120 65 95 75 180 130 2t 0 70
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SUMMARY OF
VOLATILE ORGANIC ANALYSES ON GROUNDWATER
(CONTINUED)
NELL P-15 WELL P-16 WELL P-16 HELL P-17 NELL P-17 HELL P-17 WELL P-13 WELL P-18 WELL P-19 NELL P-2u
VOLATILE QRGANIC CONPOUNDS 05-Dec-35 17-Sep-85 05-Dec-85 19 Nor-85 26-Nov-83 04-Dec-395 04-Dec-85 21-Dec-85 06-Dec-385 04-Dec-35
(ppd) (ppb! tpph) (ppb) (ppb) (ppb) (ppb) (ppd) (ppd) (ppbd)
ACROLEIN -— . -—- * -——- — --- - -—- -
ACRILONITRILE e * e 0 --- -— -~ s - =4
BENJENE * 148 B 0 5 ] ' ' ' ’
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CWLOROD]-BROMDAETHANE ' ' ' . ' ' i ' [ .
CHLORDETHANE ] ' ' ¥ ' . ' - [ '
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CHLORDFORN ' . 9 . I n a7 180 ' ]
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PICHLORODIF LUDRORETHANE U * ' . ' ] # ¥ M M
1,1-DICHLORDETHANE * ”e 467 o ¥ ' ¥ [ [ ¥
1,2-DICKLOROETHANE U 2155 ' & ¥ + ' ' ¥ M
1, 1-DICKLOROETHY LENE ' 4828 926 B ' [ 168 188 ' ¥
1,2-DICHLOROPROPANE i » 1 * ' * ¥ M M "
1,2-DICHLORDPROPY LENE ' . ] , u * * . * ¥
ETRYLBENZENE ¥ 23 ' . ¥ ' ¥ (] ' B
AETEYL BROWIDE B ' ' N N * B [ * ¥
NETHYL CHLORIDE ] ¥ ' * ¥ ¥ * ¥ ¥ M
NETETLENE CRLORIDE ' ' 5218 . ] ' ‘. + ¥ '
1,1,2,2-TETRACKLORDE TR AKE L 1825 756 * ' * 61 i1 ¥ ]
TETRACHLOROETHY LENE A 1991 540 * . ' 166 15 . .
TOLUENE ¢ 1351 157 . 419 ] ¥ v ¥ *
1,2-TRANS-DICHLORDETHY LENE * ] ' * ' ¥ ] ' [ ¥
1,1,1-TRICHLOROETNANE 101 5943 3714 ' 805 19 456 W ¥ '
1,1,2-TRICHLOROET WANE . ’ . . . - “ 39 = :
TRICHLORDETKYLENE 1 2130 022 ' 80 12 » kJ] ’ '
TRICHLOROF LWOROWETRANE ' N . . N N ' s . ¥
VINYL CHLORIDE + * * . 0 » . * # ¥

¢IF PREStm(, LESS THAN S5 ppb.

FIELD NEASUREMENTS

ok Sk 6.4 0.l ——- ——- 5.3 Sod t.V &0
SPECIFIC CONDUCTIVITY 30 480 55¢ ol 15 335 1ns
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SUMMARY Ot
VOLATILE ORGANIC AMALYSES ON GPOUNDMWATER
{CONTINNED)
WELL P2 TN WELL K-8 A VECL H-1v o OWECL DN WL DH-2 WELL DU
VOLATILE ORGANIC COMPOUNDS 11-Dec-~39 Vs-Dec-33 13-Sep-d3 17-5ep-45 18-Sep-d3 2i-Nar-35 27-Mar-g5 27-Kar -85
tpph) (psd) (ppb) (ppb) lopb) tppd) Ipod) (ppd)
ACRDLETN - .- [ [ ] (1.0 [ (1.0
AwRILORITRILE [ .- ’ ¢ ' ¢ 1.0 (1.0 1.0
BLNIERE ' [] [l i [ < 1.0 ¢ 1.0 1.0
BIS (CHIORONETHYLY ETHER ] ] ' ' ' (1.0 (1.0 ¢ 1.0
BRONOFORN * ] L] A t (1.0 (1.0 i 1.0
CARBON TETRACH{ORIDE . 36 ' ¢ ' ¢ 1.0 « 1.0 (1.0
CHLOROBENTENE s [ * ’ ¢ < 1.0 1.0 1.0
CHLOROD] HRONGAETHARE ' ' L ' f (1.0 ¢ 10 (1.0
CHUOROE THANE s ' ' ' ' (1.0 (1.0 Lo
2-CHLORDETHYLYINYL ETRER ) ¥ ] . L ' (1.0 (1.0 (1.0
CKLOROFORK : t * . ' (1.0 (1.0 (1.0
DICHLOROBRONORETHANL # J ’ ' » ¢ 1.0 ¢ 1.0 ¢ 1.0
DICKLORDOIF{ UQRGRETHANE ' ' ¢ ' ' 1.0 (1.0 V.0
L, 1-DICHLORGETHARE # * + v ' (1.0 1L ¢ 1.0
1, 2-DICKUDRDETHANE ' s J t ¢ (1.0 i 1.0 ¢ 1.0
1, 0-DICHLOROETHY LENE 4 ’ ' ' ' (1.0 4.0 (1.0
1, 2-DICHLOROPROPAKE ¥ ] ' ¢ t ¢ 1.8 (1.0 1.0
1.2-DICKHLOROPROPY LENRE ' ' ¢ ¢ ] ¢ 1.0 1.0 1.0
CTNTEBENZENE J L] ' v ] (1.0 v 1.0 {1.0
RETKYL BRONIDE ] L] ] ¥ ' ¢ 1.0 ¢ 1.0 1.0
RETHYL CHLORIDE + # t ’ ¢ ¢ 1.0 v 1.0 (1.0
RETHYLENE CHLORIDE s 249 * [] * (1.0 L0 v 1.0
£, 28, 2~ TETRACKLOROETRARE 0 [] [ v [] « 1.0 ¢ 1.0 1.0
TETRACRLOROETHYLLRE « [] [] + ¢ (1.0 (1.0 (1.0
N
O TOLYENE ¥ ] ] ' ] (1.0 t 1.0 (1.0
- 1. 2-TRAKS-DICHLORQETRY LENE . [ ] ¥ ' (1.0 1O ¢ 1.0
1.0 J-TRICHLORDETHANE [ [ [ [ [ i 1.0 1.0 ¢ 1.0
CO 1,1, 2-1RICHLORBETHAKE ! ' ' ' ' 1.0 1 ' 1.0
(.
TRICHLOROETNYLENE + . . . ' ' 1.0 {1.¢ t 1.0
P TRICHLOROFLUORONETRANE . [ . ' ' v Lo v 10 [
ST OVIKYL CHLOATDE ¥ ¢ J J ' ¢ 1.0 .0 R
—
[N #IF PRESENT, LESS THAN § gab. ¢
FIELD WEASGREMENTS
pii 5.7 5.0 3.5 0.
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w
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January 1UHG TABLE 2 A53-~13079
SUMMARY nF
VULATILE ORGANIt" ANALYSHS ON GROUNDWATER
(CONTINUED)

RYERS CREFK MERS [REER
“HYERS CREER® "SuA - SuB*

YOLATILE PRGAKIC CONPOUNDS 2i-Mar-85 17-S00-85
(ppd! thob!
ACRGLEIN (1.0 .
ACRILONDIRDE (1.0 ’
BEKIENE (1.0 .
815 (CHLORDNEINYL) ETHER N .
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CHIDROETHANE (1.0 »
2-CHOOROETAY LY TNV ETHER ¢ 1.0 '
CHLORBF 0RN (1.0 '
DICHLORDBRONONETHANE ¢ 1.0 [
DICHLORODIFLUORDNETHANE (1.0 .
1,1-01CKLORGETRARE (1.0 )
1,2-DICHLORDETHANE (1.0 '
1,1-D1CHLBAGETHYLERE (1.0 '
1,2-BICHLOROPROPAKE (1.0 [
1,2-DICKLORDPROPT (ENE ¢ 1.0 '
ETAYIRERIENE (1.0 .
RETHYL BROAIDE ¢ 1.0 '
METHYL CHLORIDE (1.0 '
AETHYLENE CHEDRIDE (1.0 ’
1,1,2,2-TETRACHLOROET KANE 1.0 ’
() TEVRACHLORQETHYLENE (1.0 [
(GAN e
~ TOLVEN (1.0 *
— 1,2-TRANS-DICHLORDETHY LENE (1.0 ’
- 1,1, 1-TRICHI OROETHARE (1.0 s
-y 1,1,2-1RICHLORDETKARE { 1.0 )
- TRICHLORDETHYLENE (1.0 *
TRICHLOROF LUORONETRANE (1.0 .
A YINYL CHLORIDE ¢ 1.0 [
N
$IF PRESENT, LESS THAN 5 ppb.
FIELD NEASURENERTS
o 5.6 4.6

SEECIEIC ComDOCTIVITY --- 70
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TABLE 3

SUMMARY OF

HYDRAULIC CONDUCTIVITY VALUES

wWell No. Sample Depth
(ft.)
BP-1 sSa-8 18.5=20.0
BP-1 Ssa-11 33.5-35.0
BP-1 - 45.0~47.5
BP-2 Sa-11 38.5-40.0
BP-2 - 45.0~-47.5
BP-3 Sa=-11 28.5-30.0
BP-4 Sa-10 33.5-35.0
‘BP-4-1 - 38.7-43.7
BP-5 Sa-7 18.5-20.0
BP-5-1 - 40.0-47.5
p-7 - 4.7-45.2
P-8 - 9.3-50.0
P-9 - 9.3-49.8
P-13 Sa-9 45.0-46.5
P-13 - 8.9~50.0
pP-14 Sa=5 25.0-26.5
pP-15 Sa-4 40.0-41.5
P-15 - 8.1-48.6
W=-6 - 8.5-12.0
W=7 ~ 9.5-12.0
‘ w-8 - 9.5-12.0
W-10 - 12.0-15.0
wW=11 - 9.5-12.0

Hydraulic Conductivity

(cm/sec)

6.8 x 1072

22.0 x 1072

3.2 x 1072

3.6 x 10772

3.1 x 1072

18.0 x 1072

6.3 x 1072

3.2 x 1072

4.0 x 1072

3.1 x 1072

7.0 x 1072

3.5 x 1072

3.4 x 1072

13.0 x 1072

2.5 x 1072

9.6 x 1072

18.0 x 102

3.2 x 1072

3.2 x 1072

2.4 x 1072

3.2 x 1072

4.6 x 107%

3.0 x 1072

853-3079

Method of Analysis

Hazen
Hazen
Pump Test
Hazen
Pump Test
Hazen
Hazen
pPump Test
Hazen
Pump Test
Pump Test
Pump Test
Pump Test
Hazen
Pump Test
Hazen
Hazen
Pump Test
Pump Test
Pump Test
Pump Test
Pump Test

Pump Test
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TABLE 4

SIMMARY OF SOIL PHYSICAL TEST RESWTS

853-3079

SAMPLE WATER LIQUID PLASTIC PERCENT LABORATORY
RORING SAMPLE DEPTH CONTENT LIMIT LIMIT PASSING D10 SPECIF IC PERMEABILITY
NO. NO. (FEET) (PERCENT) (PERCENT) (PERCENT) #200 (mm) GRAVITY (cm/sec)
nP-1 8 18.5-20.0 20.2 0.9 0.260
Br-1 1 33.5-35.0 1.1 0.470
nP-2 4 8.5-10.0 21.8 19.2 <0.001
nP-2 10 33.5-35.0 191 13.9
AP-2 " 38.5-40.0 7.7 0.190
BP-3 1 28.5-30.0 12.9 1.0 0.430
P-4 10 33.5-35.0 17.1 1.0 0.250
BP-4 12 43.5-45.0 18.6 60 35 83.4 <0.001
RP-5 7 18.5-20.0 21.3 2.2 0.200
BP-5 1 38.5-40.0 19.9
P-8 9 45.0-46.5 20.9 0.041
P-13 3 15.0-16.5 14.2 0.040
P-13 9 45.0-46.5 0.9 0.360
r-14 5 25.0-26.5 1.8 0.310
P-16 3 49.5-50.9 26,1 60 31 100.0 <0.001 2.59 9.4 x 107°
P-22 4 18.5-20.0 48.0 <0.001
p-22 5 28.5-30.0 16.9 <0.001
DW-1 7 103.0-104.5 18.3 18.3 0.003
DW=2 7 84.0-85.0 24.0 34.0 <0.001
ow-3 1 58.0-60.0 29.0 26 17 94.7 <0.001 2.62 8.6 x 1078
W3 4 110.0-110.5 2.1 0.420
T-6 4 40.0-41.5 0.6 0.420
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HETRLIS

-1
-0
V-7
Ve
N-9
E-10
i-1!

BP-1 BtuE-0RE
BP-1 BLOE-VLIN
BP-1 BLACK

5P i REE

kP-1 BROWN
BP-1 YELIOW
B2-1 GREEN
BP-1 BLUI
RP-1 DRANGE
kp-1 SLRLEN

Bp-2 BLUE-YLW
§P-0 BLACK
8P -2 RED

5P-0 BROWN
8P 2 YELLOW
BP-2 GRELN
8F-2 BLUE

BP-2 ORANGE
BP-2 SCREEW

Br-1-4
8P-3-1
BP-3-7
BP-3-1

BP-4-4
gp-4-1
TR
BP-4-{

PYC (ASING
FebvaAl 10K
of1-450)

142,75
135.81
135,95
136,31
135.61
136.45
135.39

140,06
140.06
140.06
140.06
140,06
140.08
[40.0¢
140.04
140.04
140,06

1319.13
139,13
139.11
139.13
13941
139.13
139.13
139.13
139.13

138.50
138.50
138.50
138,50

116,00
136.00
136,00
136.00

140.70
140.2v
140.20
140.20

EROUND
ELEVATION
(i 1-HSL)

140,
135,
135.
135.
135.
135.
135,

136.
138,
138.
118,
138.
136.
138,

1318

138,
118.

137.
137.
137.
137.
137.
7.
137,
137,
137,

117,
137,

137

137.

135.
135.
135,
135.

137,
137.
137.
137.

R N R e e e

P e

P R ™

P )

D

GUMMARY OF PIEZOMETRIC DATA

LEPTH OF OPEN

INTERVAL
teie

17.0-22.0

§.5-12.0
9.5-12.0
9.5-12.0
7.5-12.0

12.0-15.0

9.5-12.0

10.0

[
-
P - I

~
PR S

—
~
S A A e

10.2
13.7
33.9-1
43,1-4
10.0
16.5-
.3
18.7-

10.0G-135.
17.9-22.
77.6-35.
10.0-47.

s o

~ oo

PESRSEY I 3

T4-Dei-34

13.07
NS
A
A
1
B
.88

e Y]

M-dar

11

I.
1.
1.
1.

"
H

10.

11

P e T

-85

A1
.0

60
11
RN
.83

.05
05
10
10
10
.30
A5
15
.60

13-7eb-33

1.
.60
.50

1
"

1.
.60
1.
.80
.8¢
v

1
1"
11

50

2i-Fed-

11.
11.
11,
1.
1.
i1,
11,
1.

85

(F1)

27-Feb-35

8.%0
8.90
9.90
8.90
8.97
9.85
9.8
8.85

14~-NHar -85

9.13
9.05
9.05
8.20
9.05
9.10
9.15
?.00

DEPTH 10 GROUNDRATIR FRON TOP OF PYC CASIHs

S-Nar -85

8.65
3.53%

80
80
15
80
.80
00

- ™ w @ W o

A3
05
03
10
.05

.05
.10

© 0 © 0 0w O o

20-Mar-83

9.15
9.10
9.10
.10
9.10
9.10
9.10
9.10

853-3079

27-Mar-85

10.82
5.40
5.6
5.84
4.08
5.10
4.95

28-%ar -85




January

WELL MU,

3 10 00054

194114,

PYC CASING
FLEvATION
(F1-m54)

143.08
141.70
141.2%
1.3
142. v
140.97

11937
142,67
141.47
14053
141.38
13729
141.98
140.95
117,95
141.67
141,15

139.39
140.41
119.%0

GROUND
ELEVATION
ir-Ast)

140,

139

115.
135.

139.
17,

115

139.

L T I

118.7

117,
138.
134,
117,
nr.
137,
137,
157,

13s.}
137,
[RE

oM e o

o

—~

SUMMA

TABLE 5
853-3079

RY OF PIEZOMETRIC DATA

(CONTINUED)
DEPTY 72 GROWNDWATEF FRON T0P 0F PYC CASING

DEPTH OF OPEN 124)

TNTERYAL

ATt H-Pec-84  M-Jin-85  [3-Fep-8S  22-Fep-¥5  T-Fec-8%  14-Rar-95 iS-Rar-35 0 20-Mer-8% 27-Mar-35  78-Mar-95
5.2 - 4.0

€0 - 465

8.0 - 515

8.5 - 500

5.5 - 51.5

- 80L%

4.0 - 50.0

5.0 - 515

5.5 - §1.5

6.0 - 49,7

4.5 -S4

5.7 - 199

7.4 - 501

6.0 - 49.7

10.0 -30.0

5.0 - 4.2 .

9.5 - §1.3

89.0-115.0 14,55
59.0-95.v 14.65

.ot 15.08




853-3079

TABLE 5
SUMMARY 0F PIEZOMETRIC DATA

{CUNTINLLD) DEPIN 19 GROUNDRATER FRON TOF OF P¥C LASING

Pl LASING L2
CLivAT 1ok
WLl A, HEHY 29-mar-95  10-Apr-85  24-Apr-85  25-Apr~85  26-Apr-B5  18-Se0-35  Co-Dec-85  fI-Dec-85  20-Dec-35
e .79 19.3: 1.0 1.9 1:.53 8.97
i 135.8) Sy 5.48 n 0.0 +.9]
¥-: 115,95 S.0d 5.72 5.92 .30 4.80
P 148,11 5.84 5.9 8.2 553 1.4 1.91
§-¢ 135,81 4,08 4.24 4.80 [NY] 2.8
1y Lie.45 5.0v 5.12 5.0l 5.7v .52 1.70
oY 135,36 09 5.04 5.4] 5.3y nn 1.85
B2-1 BLUE-0RG 140.0
B2-1 BLOE-TLN 140.00 8.7¢ 9.95 9.35
BE-1 BUACK 140.00 8.70 8.38 9.2
BF-1 AED 14000 8.iv 8.87 9.2
BP-1 BROWN 140.00 .60 8.87 9.25
BP0 YELL0N 14004 8.40 8.88 9.30
B GREEN 140.00 8,00 8.99
BF-1 310 140. 98 ?.0v 9.19 $.5%
BA-1 ORANGE 140.05
82-1 SCREEN 14.us 7.00 9.24 9.85 il 7.61 7.7y
BP-2 BLUE-YLE 119.1) 8.4
82-2 ALK 19,13 9.10 9.14 9.40
W2 RED 19.13 9.10 9.12 9.18
$2-7 BROWN 13903 9.1 9.1t 9.15
B2 YELLON 139.13 9.10 9.11 9.37
872 GRELR 133.11 f.0¢ 9.11. 9,40
822 Buit 139,13 9.0 1.09 9.42
BA-2 ORANGE 139,13 9.1v 9.2 9.40
8F-2 SCREEH 139.1) 9.0 9.1 9.40 9.70 8.03
»-3-4 139.50 1.59 7.45
BF-3-1 138.50 7.52 7.8 7.50
8r-3-2 138.5¢ 7.3 7.% 7.9¢ )
BP-3-1 133.5¢ 7.48 1.97 8.02 7.90 5.86 6.06
LN
LR, 1s.00 5.46 5.60
— el 136,00 5.54 5.70
8-4-2 13s.vv 5.55 5.70
O waeg 136,00 5.60 5.75 . 3.90
O .
BP-5-4 140.2v 10.71 11.00 9.71
o B-5-3 140.20 10.62 10,88 11.00 9.72
~" 52 140.2¢ 10.60 10.70 11.00 9.8
A | B 140.20 10,65 10.70 11.00 9.31 7.48 &
N




853~3079

TAHKLE 5

SUMMAHY OF PIEZIMETRIC DATA

(CONTINUED)

DEPTH Tg GRUURDWATER FROA TOP OF PYC CASING
Pl (ASIng 1y
ELEVATION

Bt KO, GI-ASl 2W-Mar-s5  du-Apr-85  d-Apr-85  i5-Apr-8S  Je-Apr-85  J3-3ep-85  vé-Pec-85  J3-Dec-85  20-Dec-85
P-e J43.06 11.65 7.10 2.26 9.58
F-r 142,706 11,50 v.07 $.23 9.48
P8 141.2% 12,15 11.32 10.61 10.78
p-< 141.32 12.20 11.01 10.58 10.73
() 142,30 3.0 12.18 20
a1 140.37 1000 1.2 10.76
P12 139.37 10.05 8.8y 8.1
P-1] 142.6% 11.60 12.30 12,05 12,2
P-14 141.8] 13,15 1.4 12.12
ply 149,51 11,15 10.14 9,12 7.88
P-ls 141,18 12,55 1.2 1.4
r-11 137.139 ¢.57 6.4]
P-18 141.98 250 12,05
p-19 140,95 12.05 11.97
P-20 119.95 .20 10.95
P-21 141.81 12.2¢ 12.07
P-2 141,15 11.8¢ 1n.n
Di-t 139.39 14.55 14,04 14.94

b2 140.41 14.05 14,74 15.01

vh-1 1.9 15.48 15,14 15.37

SEE REMARKS RELON

SRERARKS

1-24-85: 801 - ATVENPTED T PURP APPRDYINATELY 24 HOURS EARLIER
2-27-85: BP2 - PUMPED DRANGE APPEJXINATELY 45 NINUTES, MATER LEVEL
AT 8.6 FT AFTER PURPING
3-14-85: BP? - WATER LEVELS BEFORE AIRLIFT
3-15-45: BPL - APPRONINATE(Y 30 MINGTES AFTER PUNPING CORE
BP2 - MATER LEVELS 24 HOURS AFTER AIR LIFTING
1-29-85: BPI - ORANGE TIP APPARENTLY BLINDED 2Y DEVELOPZNEMT

5 10 00096
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APPENDIX A

Boring Logs
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Appendix A-1

Shallow On-site Borings



CE ELEV. 140 .4

BORING LOG 311 —

PROJECT

SCOHEC/BLUFF ROAD/S. C,'

1
SHEET OF

MSL 07 -
DATUM DATE STARTED 1-22-85 DATE compreTEp | ~22-85
DRILL RIG CME_55 DRILLING METHOD Hollow Stem Auger
@ SAMPLES
§ ils REMARKS
ELEV. | & DESCRIPTION slg )., HAMMER
DEPTH | & Slg|g|w| Brows |REC,
& L] 3| 2| %] PersIN ATT.
o Zlalz]|+~
| U.U Loose gray to red-brown fine to . .
i medium SAHD , some silt. SM Organic Vapor Rdg. -
N 1,00 -- -~ | 20 ppm -
N 2|00 -- == 10 ppm .
— 4.5 Bottom of hole 4.5 ft. -
[ ]
:— -J
[ ]
C J
- Ny
- -
- E
t -
E a
C ]
g 3
3 ]
3 E
C 3
i -
}— -
[ ]
L ]
.5 5
853-30/9.4 AES
Job No. . Drawn __,
Scqta .15 Golder Associates checkeg MTF




‘ BORING LOG —i— sweeT 1 or ]
‘URFACE ELEV. 140 8 PROuECT _ SCDHEC/BLUFF ROAD/S.C.
MSL _272-
ATUM DATE STARTED 22-85 oATE compLeTep | 22785
' pRILL RIG __CME 59 DRILLING METHoD_ Hollow Stem Auger
v SAMPLES
s <|x REMARKS
ELEV. | & DESCR IPTION 318 1. HAMMER
DEPTH | & 2 w 8 REC,
> o
0.0 SAND & GRAVEL-FILL == Organic Vapor Rdg. A
1.0 range-brown [00S€ Tine to medium 3
o SAND, some silt. SM 1100 -- -- 5 ppm 3
- 2100 -- -- 3 ppm ]
- 3100 -- == 5 ppm B
5.5 Bottom of hole 5.5 ft. ]
o E
- :
= .
: :
: ]
Job No. 853-3079 4 . Drawn _AES
Scals _1"=5" Golder Associates chackeg _TTT




5 10 00117
BORING LOG T3 SHEET _ 1 oF ]

.’ACE ELev. " pRosgcy  SCOHEC/BLUFF ROAD/S.C. |

parum  MSL oaTe starrep _1=2278° DATE compLeTep | ~22°85

pRiLL Ri6 —CME 55 DRILLING METHOD_ 0110w Stem Auger

@ SAMPLES
5 318 ] REMARKS
ELEV. | & DESCRIPTION 18| . HAMMER
PTH | 5 2 W REC.
PErT E % g g § PBELRO:TN. AT T
® > -]
- 0.0 SEND & GRAVEL-FILL — raamie Vapor a5 ]
-1.0 Orange-brown loose fine to medium . -
o SAND, some silt. SM 100 - 1 ppm ]
: 2 |b0] -- - 1 ppm ]
d 3 (00| -- -- 1 ppm ]
5.5 Bottom of hole 5.5 ft. 3
- 3
- 1
- E
! -4
t :
S _'j

E. 3
: ]
- —
- 3
C ]
- ]
[.- -
F —
C .
E e
- ]
C )
F ]
Job No. _853-3079 4 . brawn __AES

Scals "S5 Golder Associates o HTE




310 00112
BOR'NG LOG ST4 SHEET __1 __ oF
.. 139.9 SCDHEC/BLUFF ROAD/S.C.
ACE ELEV. PROJECT
DATUM MSL DATE sTarTep __ 122-85 DATE comPLETED _1-22-85
DRILL RIG CME 55 DRILLING METHOD Hollow Stem Auger
v SAMPLES
P <l REMARKS
ELEvV. | & DESCRIPTION o E = HAMMER |
. w w w ] .
DEPTH é 5 g g ’;‘: PBELRO: " Ker
n 2 @
r 0.0 TOPSOIL -- Organic Vapor Rdg. 7
1.0 [00Se orange-brown tine to medium ]
- SAND, some silt. SM /00| -- = | <1 ppm 3
- 2100; -- — <1 ppm E
n 3,00 -- ol 4 ppm B
[ 5.5 Bottom of hole 5.5 ft. :
} -
; ]
r —
: ]
o i
- -
3 ]
" ]
N ;]
g ;
u ]
- 7
- :
: :
- .
. ]
»- -
F ]
" 7
[ ]
N 1
Job No 53330794 Golder Associates Drawn 2>
Scale 17=5" olaer Checked




3 10 113
1 1 B
BORING LOG _ST5 SHEET OF
. BLUFF ROAD/S.C.
URFACE ELEV. 138.7 PROJECT SCDHEC/ /
ATum ___MSL DATE STARTED _1-22-85 DATE CoMPLETED _ 1-22-85
DRILL RIG BRILLING METHOD Hollow Stem Auger
@ SAMPLES
i~ o1 B REMARKS
ELEV. | & DESCRIPTION olel= HAMMER
PT = w 8 REC.
- V.U SAND & GRAVEL-FI]| -- Organic Vapor Rdg. 3
- 1.0 Loose yellow-brown fine to medium 1 ool -- . 2 ppm ]
- SAND, some silt. SM =
- 2 ool -- - 1 ppm .
L 2100 . . 1.5 ppm ':
- 5.5 Bottom of hole 5.5 ft. ]
- ]
; ]
: ]
] 3
: -
:” ]
: ]
.
853-3079 4 . AES
Job No..|“=~)5I Golder ASSOC'Q'QS Drawn

Scails

Checked MTF




BORING LOG =l —

SCDHEC/BLUFF ROAD/S.C.

SHEET _ 1 __ oF ]

URFACE ELEV. PROJECT
ATUM MSL DATE STARTED __1-22-85 DATE compLETED | -22-85
oriLL Ri —_CME 53 DRILLING MeTHOD__HOTTOW Stem Auger
N v SAMPLES
5 <| e REMARKS
ELEV. | & DESCRIPTION ° g = HAMMER
DEPTH | % w w . BLOWS REC.
E L g § 2| Per 6N, At
o | a z | -
C 0.0 SAND & GRAVEL-FILL = Organic Vapor Rdg. 1
- 1.0 Loose yellow-brown fine to medium ]
o SAND, some silt. SM 1,00, -- == 4 ppm 3
o 2 100 -= - 6 ppm ]
- 3 |D0 -- -- ]
- 10 ppm .
- 6.5 Firm yellow-gray to brown fine - -- T ppm 5
SAND, some silty clay. Ve 2L 4 100 .
- 8.0 Bottom of hole 8.0 ft. ]
- -1
u -
= ]
X ]
- N
o 3
- ]
-
]
AES
Job No. - . Drawn
Scal Golder Associates checked HTF




3 10 00475
1
BORING LOG —[ SHEET L oF
surFAce eLev., ___ 106 erougcy. SCOHEC/BLUFF ROAD/S.C.
patum ML pate startep 1 =22°85 DATE coMPLETED __1-22-85
pRILL RIG —CME 55 DRILLING METHoD_ HOllow Stem Auger
8 SAMPLES
5 <|s REMARKS
ELEV, |& DESCR IPTION 5 g . HAMMER
DEPTH E § § § g PaELRO:?N_ RE‘:KTT.
* S]1a z| -
L 1.0 Loose orange brown fine to medium 1 lool -- -
. SAND, some silt. SM| - 20 ppm =
N 2 | DO -- -- 35 ppm -
E 3100 -- -- 40 ppm _:
- 4100 -- -- 50 ppm -
N 5100 -- -- 35 ppm =
- 10.0 Compact light gray to orange -
- brown firm SAND, some silty : -
. clay. SQ 6 | DO| -- -- 20 ppm -
7100 -- -- 70 ppm 3
F15.5 Bottom of hole 15.5 ft. .
i - —]
| =
- -
Job No _233-3079.4 Golder Associates orown
Scale 1°=5" Checked MTE




51U WU

BORING LOG 18— sweet 1 o ]
“URFACE ELEv.  140.3 PrRovecT. SCDHEC/BLUFF ROAD/S.C.
LATUM MSL DATE sTaRTED . 1-23-82 DATE COMPLETED ___1-23-85
priLL RiG — CME 55 DRILLING METHOD Hollow Stem Auger
v SAMPLES
S <5 REMARKS
5 o w REC.
DEPTH ?_‘ g § § g PBELROz?N, A‘r T
* Sl a z | F
0.0 SAND & GRAVEL-TILL — rammic vaoor Fiar 3
i 1.0 Loose orange brown fine to medi- 1| DO -- - ]
- um SAND, some silt. SM 3 ppm —
u ]
N 21 D0 - — | 3 ppm 1
N .
*- -
N 3| DO -- -—- | 4 ppm 1
n .
- 4|00 -- | - .
- 11.0 Compact 1ight gray to orange- SC 5100 -- -- | 25 ppm E
brown moist fine to medium SAND, —
L 12.5 \\Qne silty clay. N
. Bottom of hole 12.5 ft. _:
.r :
: ]
- 3
o j
E 1
: 1
- .-
- 1
» 3
Job No. 85 3- 3079 . 4 . Drawn AES
Scate . 1"=5" Golder Associates

Checked MTF




5 10 08117

URFACE ELEV. 140.4

BORING LOG ——

PROJECT

SCDHEC/BLUFF ROAD/S.C.

SHEET _1__ oF _]

DATUM MSL DATE STARTED 1-23-85 DATE CoMPLETED __1-23-85
ORILL RIG __ CME 55 DRILLING METHOD Hollow Stem Auger
@ SAMPLES
o <15 REMARKS
ELEV. | & DESCRIPTION cle] s HAMMER
DEPTH | % w BLOWS REC.
ic Vapor Rdg. A
- 0.5 AND & GRAVEL-FILL V4 - Organic Vapor %¢§- 3
[ 1 . _ 4
[ _ 50 ppm -
~ Loose yellow-brown fine to medi- PP ]
. um SAND, some silt. =
- 2|00 -- -- J
- 35 ppm
- SM PP =
C 8.5 Compact light gray to orange- SC 3({DQ -- == 40 ppm ]
100 brown fine to medium SAHD, some 7]
- ’ ilty clay. b
} Bottom of hole 10.0 ft. .
i ]
: -
C
©653-3079 41 AES
Job No. . Drawn
Scals_17=5" Goider Associates chockeg MTF




N

PR f}.{\‘f\_ﬁ:8

BORING LOG S22 sHEET 1 oF
RFACE ELEV. — PRovecT. SCDHEC/B1uff Rd./S.C.
ATUM i DATE sTarTep _12/3/85 DATE compLETED __12/3/85
pRiLL RiG ___CME 55 DRILLING METHop_ Ho11ow Stem Auger
- @ SAMPLES
5 <|= REMARKS
ELEV, | @ DESCRIPTION 512 | HAMME R
DEPTH | & 2 w B REC,
& L § 5 E PELRO:TN. A
L] =3 o F3 [ o
" 0.0 Refer to Boring ST9 for ]
- stratigraphy. 1tol --- D.56.: _:
- 0/2. .
. 2l10| --- g .
- 7
o P, =
- 3[T0] --- 0/2-3 ]
-1
— 7.0 Bottom of Hole at 7.0 ft. .
J
E ]
i ;
F ]
F ]
F ]
[ ]
]
]
Job No. _853-3079 s Drawn KJB
Scals__1"=5" Golder Associates chockea _MTF




ST10

BORING LOG SHEET OF
URFACE ELEV, 1389 proJecT. OCOHEC/RILIFF ROAD/S G
MS I
ATUM - pate starTep _1723-89 DATE compLETED __ 1-23-85
DRILL RIG CME 53 DRILLING METHoD_HO11OW Stem Auger
@ SAMPLES
5 |5 REMARKS
ELEV. | & DESCRIPTION °lg ]« HAMMER
DEPTH | & Slg | 8| w| srows REC
e £l 3 ; E PER 6 IN. ATT.
[ =1 @
- 0.0 Loose light brown fine to medium Organic Vapor Rdg. -
" SAND, some silt. SM _ ]
- 1108 -- --_| 90 ppm e
C Dd -- -- ]
o 2|09 45 ppm :
i ]
C i 50 ppm ]
- 9.0 Compact light gray medium to fineSC 3{b@ -- -- 4
100 SAND, some silty clay. 3
F 3
[ Bottom of hole 10.0 ft. —
- .
C
- ~
C ]
3 3
B53-3079.4 - AL
Job No. . Drawn
Seals 125" Golder Associates checkea _MIE




35 10 00120

BORING LOG ST11 SHEET _I oF 1
URFACE ELEV. 138.0 PRouECcT___SCDHEC/BLUFF RD./S.C.
ATUM . DATE STARTED 1-23-85 DATE compLeTED | 23785
oriLL Rig _CME 55 DRILLING METHOD__ HO110W Stem Auger
@ SAMPLES
5 <| = REMARKS
ELEV. | & DESCR IPTION 3 2|, LA
DEPTH | % w ; Sl BLOWS EC.
E ‘g 2 g E PER 6 IN. ATt
- 0.0 Loose orange-brown fine to Organic Vapor Rdg. 1
E medium SAND, some silt. SM e
- ] = — 40 ppm _'1‘
E L Dy — e 10 ppm =
- 1
- <
- 3
- ]
- 8.5 Compact Tight gray medium to 30 3
C fine SAND, some silty clay with [SC 3/ DQ -- B ppm e
- 10.0 \<ay lenses. 5
b Bottom of hole 10.0 ft. ]
T 3
. :
853-3079.4 AES
Job No. = : Drawn
S Golder Associates cvaceg TUF



file:///gray

510 00121
BOR'NG LOG ST11-A SHEET ___° OF
.ACE ELEV. g PRovEcT. SCDHEC/Bluff Rd./S.C.
DATUM i DATE startep _ 12/3/85 DATE compLeTep _ 12/3/85
ORILL RIG _CME 55 DRILLING METHOD__HO1low Stem Auger
_ ] SAMPLES
o ol 5 REMARKS
ELEV, | & DESCR IPTION 3121, HAMMER
o 21 9 o .
PErTH E g g § E‘ PBELROZ?N. RECATT-
) S o x Lad
0.0 Dark brown fine SAND, little silt|SP — B
: ]l - %7 1
F 2.5 Orange-brown fine SAND, some 1.9/ ]
- clayey silt sct --] 2170 --- 30 ]
- 5.0 Bottom of Hole at 5.0 ft. ]
: ]
_:_ ]
|k :
]
.
-
E
-
-
5
-
ﬁ
-
]
3
.
]
N ]
- .
853-3079 KJB ]
Job No. = . Drawn
Scole__1"=5' Golder Associates chockea __MTF

[
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5 10 00122
1
BORlNG LOG ST11-B SHEET OF
URFACE ELEV. — PROJECT __ SCDHEC/Bluff Rd./S.C.
DATUM - DATE starTep __ 12/3/85 DATE compPLETED __12/3/85
oRiLL RiG _CME 55 i DRILLING meTHoD_ Hollow Stem Auger
@ SAMPLES
5 <| - REMARKS
ELEV. | & DESCRIPTION sl 8|, HAMMER
DEPTH | & Ble|g|w| orows [RECH
E )3 5 E PER 6 IN. ATT.
o S| a
0.0 Dark brown fine SAND, little sjlt 4
SP/ 1.8/ ]
sm] | 1O 2.0 E
3.0 Bottom of Hole at 3.0 ft. 5
]
—
i
-
]
]
B
E
]
Job No. 853—3079 N Drawn KJB
Scats . 1"=5" Golder Associates chooreg _MTF

P
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_—
(]
O
3
™D
N

BORING LOG =12 — sweer 1 of
.ng ey 137.2 eRoscer  SCOHEC/BLUFF ROAD/S.C,
‘ ATUM MSI(EME = DATE STARTED ]’2?;85 oo, DATE CompLETED 1-23-85
e
DRILL RIG DRILLING METHOD Aol low T hger
i “ SAMPLES
5 <|e REMARKS
ELEV. | & DESCRIPTION © § « HAMMER
DEPTH | & Glg 8| w| erows Rec,
E % % ; E PER 6 IN. ATT.
[ 0.0 Loose yellow-gray fine to medium Organic Vapor Rdg. ]
[ SAND, some silt. SM 1 Dol -- . .
75 ppm —
- 2.5 Loose dark gray fine to medium |SM -- --_| 10 ppm 3
- Light gray to orange-brown fine |SP 60 ppm —
[ to medium SAND, little silty SM J
C clay. ]
L 9.0 Light to dark gray medium to 300 -- == | 45 pom ]
[ .fine SAND, some silty clay. PP 3
[ SC Z
)Q 4 {oo| -- -- b
L 150 “Bottom Of hole 15.0 Tt. 40 ppm B
C ]
b -
a ]
o ]
C .
- -
]
Job No. _853-3079 4 ) brawn __HE>
Scals_ 1'25" Golder Associates checked _MTF
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5 19 093124
BORING LOG ST SHEET | _ oF ]
‘ACE aev 4.2 prosgcr___ SCDHEC/BLUFF ROAD/S.C.
g i CME 55 DATE sTarTED 1-22-£4 DATE COMPLETED __1.23-£5
DRILL RIG DRILLING METHOD Hollow Stem Auger
@ SAMPLES
g 315 REMARKS
ELEV. | & DESCRIPTION a2 |. e
DEPTH | & €l | ¥| .| sLows [Rec
E § g g E PER 6 IN. At
L 1|DO| -- ez ]
— 2.0 Loose brown to gray-brown fine 20 ppm -]
o to medium SAND, some silt. 5
:_ N L W == | 40 ppm _5
- SM 1
gD Compact yellow-brown medium to |SM 3 |pol -- ” 40 ppm 3
N fine SAND, some silt. -
[ 10.0 / ]
Bottom of hole 10.0 ft. _:
]
-
3
3
s J ;
Job No. M ° Drawn AES
e 1725 Golder Associates chocneg _MTF
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10 00425

*

BORING LOG 31t _

SHEET_1 ___ oF _l

.0 ROAD/S.C.
URFACE ELEV. 141 PROJECT SCOHEC/BLUFF, /3.C
AToM MSLCME 55 DATE starTep _1-23-85 DATE compLeTED _1-23-85
DRILL RIG DRILLING METHOD Hollow Stem Auger
- @ SAMPLES
it bl I REMARKS
ELEV. | & DESCR IPTION sl g |. HAMMER
DEPTH | & Sl lyla .
: A B EG
" S o z o
- 0.0 SAND & GRAVEL-FILL . Organic Vapor Rdg. ]
1.5 Red brown fine to medium SAWD, |spt |1 1%} - == | 25 ppm ]
N little silt. .
3.5 Loose yellow-brown fine to medi- ]
" um SAND, some silt. SM 2 100 -- -- | 70 ppm 3
- ]
- F 8.5 Compact yellow brown to Tignt ]
C gray medium to fine SAND, some |SC 3 [DO| -- -- | 50 ppm ]
- 10.0 N]ty clay. .
o Bottom of hole 10.0 ft. ]
E :
- .
C -
N .
:_ ]
o ]
Z_ ]
Job No. __853-3079.4 ] Drawn _ AES
Scale_ 1725 Golder Associates choskea _TTF
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3 10 007726
1 1
BORING LOG —=3T=> SHEET ___ oF
| URFACE ELEV. 1912 srosecr  SCDHEC/BLUFF ROAD/S ..
ATUM ML DATE sTaRTED 1 =23-8% DATE compLETED __ 1-23-85
DRILL RIG CME 55 DRILLING METHOD Hollow Stem Auqer
@ SAMPLES
S < § REMARKS
ELEV. | & DESCRIPTION 2l1g |« HAMMER
TH | % il I REC.
DEPTH ;:_ _;_ g ,g, g PBELRO:?N_ ATT.
o E ) z |+~
0.0 Red-brown fine to medium SAND, KP- ; .
little silt-FILL 5M Organic Vapor Rdg. 3
- 1|D0| -- - ]
2.5 Toose yellow-brown fine to med- 10 ppm 7
- ium SAND, some silt. SM .
g 2 | ool -- .| 10 pem ]
- .
[ -
- 8.5 Compact light gray to orange 3100} -- -- 20 ppm 5
— brown medium to fine SAND, some -
[ silty clay. SC B
4 D0 -- -~ 10 ppm h
15.0 Bottom of hole 15.0 ft. B
;
3
AES
Job No.__85_3-3(11Q 4 . Drawn
Scals__1"=5" Golder Associates e MIF




-

1 1
BORING LOG —3Ht _ SHEET oF
140.1 G SCDHEC/BLUFF ROAD/S.C.
atum __ MSL DATE STarTED __ 1-23-85 DATE COMPLETED _ 1-23-85-
DRILL RIG CME 55 DRILLING METHOD Hollow Stem Auger
@ SAMPLES
5 5 REMARKS
ELEV. | & DESCRIPTION ole]s Waumer |
DEPTH é E § § g PBELRO:?N. K‘r T
n g @ z -
——
L 0.0 Loose yellow-gray to orange- ) Rd 4
i brown fine to medium SAND, some Organic Vapor Rdg. 1
"_ ST]t- l 1 Do - - 20 ppm .:
0 .
X svl |2 |oo] -- __ | 30 ppm 3
i ]
- E
) Compact orange-brown to light 3 {D0 -- -~ | 40 ppm ]
~ gray medium to fine SAND, some 7
- silty clay. SC .
4 | DO -- -- | 7777 h
[ 15.0 Bottom of hole 15.0 ft. ]
- 1
s J
- E
" p
: R
- -
- 3
- 3
- E
Job No.__853-3079.4 . Drawn _ AES
scale 1775 Golder Associates checkea MTF




(GN
—-—
-
(-
>
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o

] 1
BORlNG LOG ST17 SHEET OF
SURFACE ELEV. 138.3 PROJECT SCDHEC/BLUFF ROAD/S.C.
ATUM MSL DATE sTarTep _1=23-85 DATE compLeTED 1-23-85
DRILL RIG CME 55 DRILLING METHOD HO]10W Stem Auger'
s SAMPLES
. A REMARKS
| ELEV. | & DESCRIPTION 3 g . HAMMER
! - a w REC.
DEPTH E % g 2 E PBELRO:?N. AT T
@ S| a x| -
L 0.0 ‘Waste Time-very soft light gray Organic Vapor Rdg. 1
- CLAY. b
- 100 -- b 15 ppm 3
o o ’
[ 6.5 Stiff medium gray CLAY, and p
- fine sand. CLE 40 ppm ]
- > lpgl - N pp ]
R 9.0 Compact light gray medium to 4
y fine SAND, some silty clay. SC 4 ppm —
- 3100 -- -- -
' 11.5 Bottom of hole 11.5 ft. -
® :
:- 3
: .
C N
E z
t :
L
Job No. _853-3079 4 . Drawn __ AES
Scale 1725 Golder Associates chockeg TOF




3 10 00129

BORlNG LOG _iTLQ__ SHEET _ OF
uRFaCE ELev, 1379 PRosgcr  SCDHEC/BLUFF ROAD/S.C.
atum ___MSL bATE stamtep 1-23-85 DATE compLgTEp | -23-85
pRILL RiG ___CME 55 DRILLING METHoD_Hollow Stem Auger
@ SAMPLES
5 <= REMARKS
ELEV. | 2 DESCRIPTION s g . HAMMER
DEPTH | & 2 w o BLOWS REC.
" E % § g E PELR:IN. S,
- 0.0 Loose orange~brown fine to Organic Vapor Rdg. 1
[ medium SAND, some silt. ]
[ SM 11pol  -- - 30 ppm E
a3 2 DO -- -- 40 ppm E
| f :
i X ]
- F 7.5 Compact light gray medium to E
| [ fine SAND, some silty clay. sC ]
PE 3|00l -- - | 70 ppm :
- 9.5 Loose light gray medium to .
C coarse SAND, some silt. Ny
' o SM J
“ 4 |po -- -- 25 ppm ]
P 150 Bottom of hole 15.0 ft. E
P F ]
- B
- ]
- i
C ]
- -
Job No. _853-3079 4 . prawn __ RES
Scale . 1725 Golder Associates chockeq __MIF
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3 70 00132
BORING LOG BP- ] SHEET _1 oF -2
URFACE ELEV. 138. 3 PROJECT SCDHEC/Bluff Road/SC
M -12- 13-
o = oate stantep 21278 DATE compLeTED 2~ 13~
L o= it Eraen. IOIL O SEE Ausry
= g SAMPLES
3 bl REMARKS
ELEV. | & DESCRIPTION a8 |, i
DEPTH | & _a_ o |u BLOWS REC.
138.3 5 : § S8 renem | AT
N s Gray to 9ray-brown fine to medium 4
i SAND, Tittle silt. Sp. A
N SM 3
- 133.3 4
5.0 |Compact brown and tan fine SAND, 9 | 1[p0 | 10-4-5 [18/18 B
- some silty clay. 2 3
- 10 | 2po| 4-5-5 [ -- £
C SC|{-|3p0| -- ~2 :
£ 10 | 4 DO | 4-5-5 |24/24 3
C 14 | 500 | 5-6-8 |24/24| * ?
C 2 | 6p0| 1-1-1 |18/18 -
Compact to joose tan fine to 7 [ 7o) 2-3-4 [18/18 E
medium to fine to coarse SAND, -
Tittle to trace silt, strata be- 3
comes cleaner and coarser with 3
depth. :
18|/8 |DO| 7-8-10 [12/18 ]
SP1 .
SM e
to 7
SP .
- 9 DO - - * —_-
]
. -
- |10 |DO0 -- 0/18 =
o s 2% X3 Py -
= /00 *Splitspoon driven
35.0 See Description on Sheet 2 additional 6" to in- -
[ 100.8 E;sase sample recov- -
375 Lontinued on sheet ? .
. 853-3079
Job No. :
o Golder Associates Drawn _MTE

Scale —_1"=5"

Checked _MIF




5 10 00133

- 2 2
BORING LOG BP-1 SHEET OF
SURFACE ELEV. 138 3 PROJECT SCOHEC/B1uff Road/SC
DATUM M3 oate sarrep 2712780 DATE compLeTep 2713285
DRILL RIG _LME 58 DRILLING METHOD 11 10% Stem Auger
. @ SAMPLES
i B REMARKS
DEPTH | & w ° “ 1w BLOWS REC.
100.8 | £ THHE IR
- 37.5 Loose light gray to buff fine ]
[ SAND, Tittle silt. J
~ 2| DOl -- --/1* 'q
[ 3
3 SP- =
- oM -3
|
L - | 13; 00| -- -- |* 'j
[ 90.8 - {14/ 00| -- - | .
[47.5 | | Very stiff 1ight gray SILTY CLAY E
[ to black plastic CLAY, some fine [CH |- ' =
[ g88.8 sand. P 15/ D0} -- e E
+ 50.0 Bottom of Hole at 50.0' * Splitspoon driven 1
additional 6" to -
_ increase sample ]
" recovery. .
C A monitoring well 3
o was installed in -]
r this boring. Refer 1
C to Monitoring Well
- Log for details. -
:
: :
s :
- :
C
Job No. 853'3079 N Drawn MTF
Scare 1" =5 Golder Associates checkea . MTF
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3 10 N0i34 : )
BORING LOG B2 SHEET —— o
URFACE ELEV. __137.2 PRosgcr_ SCDHEC/BIuff Road/st
ATuM M| oaTE stamrep 271483 DATE compLeTED 214785
DRILL RIG —CME 32 bRILLING mETHOD O IOY Stem Auger
“ SAMPLES
. 2| . REMARKS
ELEv. |2 DESCRIPTION 512 1. HAMMER
DEPTH E § § 5 g PBELRO:?N, RE%T T i
137. 2 & z|l 2121tk
- 0.0 Loose to compact brown fine SAND
- and silty clay. SC 1o 1y poli-3-4 8/18 ]
3 .
[ 132.2 13 2 | DO| 3-5-8 6/18 E
- 5.0 Compact tan and brown fine SAND, i
X some silt. sul 18 | 3 [ Dol 11-8-10 [18/18 ]
[ 9 {4 p0 |3-4-5 12/18 3
- 12.5 Loose tan fine to medium SAND, ]
; little silt. 1116 |00[3-5-6 [18/18 ]
o _i
s 1117 {DO|5-5-6 18/18 ]
.'._ BP“ :
- EM ]
C _"
C 10 | 8 | DO|3-4-6 18/18 ]
C E
- -4
C N
— -
L -4
C - 19 |DO} -- 0/18 |* B
; ;
L - 110{D0 -- 18/18 |* ]
* Splitspoon driven ~J
additional 6" to in- {
- g0 7 crease sample recovery
Z.5 Continued on Sheet 2
Job No. 853-3079 : Drawn _ MTF
Scqle 1" =5 Golder Associates chackea _MIE
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3 10 00135 8p-2 2 o2 |
BOR'NG LOG SHEET OF
ureace ey, 137. 2 PROvECT __ SCDHEC/BIUFF Road/SC
irum _MSL DATE STARTED 2-14-85 DATE COMPLETED _2-14-85
priLL Ri6 —CME 55 DRILLING METHoD__Hollow Stem Augey
= SAMPLES
k < § REMARKS
ELEV. | £ DESCRIPTION el S = HAMMER
99.7 | &% Sla |z~
L 37.5 Loose tan fine to medium SAND,
B Tittle silt. - _
g ol 1 18/18| *
N SM ]
- .
- 24 12 [ 17-14-15|0/18 |* ]
n a
- 90. 7 ]
- 46.5 Very stiff gray SILTY CLAY, CH .
rgg.2| | |1ttle fine sand. 86 [13 | | 16-36-50|18/18 ]
- 49.0 Hole terminated at 49.0 * Splitspoon driven ]
o an additional 6" to 1
increase sample s
recovery. 4
- A monitoring well was
C installed in this ]
[ boring. Refer to .
i Monitoring Well Log j
- for details. =
. ]
: .
- ]
: ]
- E
i ]
853-3079 . Drawn MIFE
Job No.
o N TR Golder Associates Checked _MTE



file:///lery

2 10 00136 33

] 2
URFACE ELEV. 137,90 _ PROJECT___SCOHEC/BIuff Road/SC
aTum _MSL DATE STARTED _ 4-15-85 DATE compLETEp _ 4-16-85
ORILL RIG _CME 95 DRILLING METHOD Hollow Stem Auger
" SAMPLES
E <lx REMARKS
ELEV. 2 DESCRIPTION : E = HAMMER REC
DEPTH 5 E g § E PBELRO:?N. ATT-
137.5) 5 s|la |2~
L 0.0 Brown fine SAND, some silt. ]
- SM -
- 1350 6 11 D0 3-3-3 18/18 _i
" 2.3 Brown fine to medium SAND, some 5
y clayey silt. 14] 2|00/ 3-6-8  |15/18 .
. SCi- |3loo| --  |oayea b
- =
: -t
- 1114 p0 | 5-6-5 1 b
C 1078 D 12/18 b
i 10.0 Tan fine to medium SAND, some .
g silt. sMf 75 |D0[3-4-3  l18/18 ]
‘ ]
716 1|D -3-4 18/18 B
22.5 03 / —
r 22U T T 1an to buff fine to medium SAND, ]
T trace silt. 717 |00/2-3-4 _ [15/18 b
s 6|8 |D0|3-3-3  o/18 )
C SP -]
- -lo lool  --  Dg/isl* E
1 [ 10|00 -~ f18/18[* ]
C ]
o B
= -
. - [njool -~ p2/1s ]
C * Splitspoon driven 3
- additional 6" to -
[ increase sample 3
[ recovery. 'i
[ ]
4
- 100.0 .
37.5 Continued on Sheet 2 TE
853-3079 . Drawn
Job No,
oot T7=5 ~ Golder Associates e MIE
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3 10 001387 BORING LOG B3 sHEET 2 oF 2
Road/SC
RFACE ELEV. 1375 PROJECT SCDHEC/Bluff Road/
atum M3 DATE STARTED __4-15-83 . DATE compLeTED +-16-85
Stem Au
DRILL RiG — CME B3 DRILLING METHOD Hollow ger
v SAMPLES
E <] REMARKS
ELEV. | & DESCRIPTION clele Haumer |
DEPTH E E g i 'é' PBELRO:?N. ATt
100.0| & zlalz|~
- 37.5 Tan to buff fine to medium SAND, 12 00O -- 3/3 [ :
i trace silt. = % ]
- - 113 == == Sample 13 taken from]
o washings. ]
y SPp ]
- - 11400} -- 18/18* -
F - lslool -~ o/l }
E 901 16 [16 | DO| 6-10-6 [18/18 )
[ 90. 3
- 47.4 Firm gray CLAY, some fine sand. cH | - 3
[ 22 17/00| - | 6/6 5
| F49.0 [Bottom of Hole at 49.0° \ °f o
L * Splitspoon driven 7
_ additional 6" to .
l increase sample .
" recovery. ' .
i F A monitoring well was]
. installed in this ]
- boring. Refer to .
_ Monitoring Well Log
y for details. ]
- p
- ]
L- -
- E
- ]
- 4
Job No. _853-3079 . Drawn _MTFE
oo 1= 5 Golder Associates chockeg . MIF




10 20738
BORING LOG B4 — sweet L or 2
URFACE ELEv. _134.9 " Prosecy. SCDHEC/B1uff Road/sC
ATUM M3l oaTE stamTep 71782 DATE compLETED __ 418-85
DRILL RIG CME 55 DRILLING METHOD Hollow Stem Auger
v SAMPLES
i~ <|s5 REMARKS
ELEV. | & DESCRIPTION : §. = HAMMER
DEPTH | & Slp Y| L] eLows [rec
134.9 § 'g g ; E PER 6 N, A""ﬁ
: 0.0 Brown and light gray fine SAND ]
- and silty clay 11|71 {00f1-5-6  |o/18 3
a = :
o 2812 100i8-12-16_112/18 3
1269 1913 1D0/4-10-9 116/18 -
- 8.0 Gray fine to coarse SAND little .
C to some siit. 6 |4 |D0[4-3-3 [18/18 ,
C ISM B
- B
- 15100 -- -- 3
19.9 616 1D02-3-3 18/18 ;
- 15.0 Tan and buff fine to coarse SAND, ]
C trace fine gravel, trace silt. .
- - {7ip0l --  losia | E
- sp B
o <
S 6lapolo-3-3 [18/18 ]
: 3
_ -19 |00} -- 18/18(* p
‘99 9 9 {10/ D0{5-5-4  10/18|*Splitspoon driven ]
: — additional 6" to ]
35.0 See description on Sheet ? increase sample :
- 97.4 recovery. -
37.5 Continued an Sheet 7
Job No. _8053-30/79 . Draown _MIF
NN Golder Associates chooked MIE




3 10 00739

lvlTIII]I—IIlllllrlllTllirﬁIIII|1TII1VI.T?111||II[

T l.

BOR‘NG LOG BP-4 SHEET 2 OF 2
URFACE ELEV. __134.9 PROVECT SCDHEC/BIuff Road/SC |
oatum _MSL DATE STARTED 4-17-85 DATE COMPLETED _4-18a85
DRILL RIG CME 55 DRILLING METHOD HO]]OW Stem Auger
N @ SAMPLES
5 < § REMARKS
ELEV. a DESCR'PT'ON © [re « HAMMER
DEPTH | & Slg || w| sows REC,
z “1S | 2| %] PEREIN ATT.
97.4 |5 5[a ||+
- 37.5 : : :
5 Light brown fine to medium SAND,
i little silt, trace fine gravel [SP-| 1011 | DO| 2-3-7 12/18
[ \ SM
-9413'45 Very hard black CLAY
[ 43, ery har ac , SOme CO0arse
89,9 to medium sand cH |80 l1o PO | 28-30-50 |6/18
45.0 Bottom of Hole at 45.0° A monitoring well

was installed in
this boring. Refer
to Monitoring Well
Log for details.

..n'lln||l|||l|_lll|LlLlllL|1||1|1|1111[1111]111111111111111.141L1_‘11[1_1
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5 10 00140

URFACE ELEV. _137.7 PROJECT

BORING LOG

BP-5
SCDHEC/B1uff Road/SC

SHEET OF 2

s 1SL I R e ke comet eon o185
DRILL RIG __CMF 5”5 DRILLING METHOD HOTION ShcwrPoxgier
g SAMPLES
= < §o REMARKS
Eev. d DESCRIPTION : g - wawer |
L E % g ; § PER 6 IN. A
t 0.0 Brown fine SAND and silt M
E 10]1po |3-5-5 [10/18
—134.7
L 3.0 Brown fine to medium SAND, some
E Silt. - |2]00] -- 18/18 -
L1313 E
p e Tan to buff fine to medium SAND, | |1913 !D0l7-9-10 [18/18 a
- trace silt. o
= 1114 D0 |4-6-5  118/18 B
F 5100l 3-3-4 118/18 ]
“ 6 /DOl 2-3-5 118/18 b
N SP 3
b iE :
- -7 |o0| -- 18/18|* 3
; 3
— -
C 418 |D0|1-2-2 0/18 a
5 E
2 ]
- -9 |bo| -- 0/18|* ]
- *Splitspoon driven
E additional 6" to ]
- E+ increase sample
‘ 5 [10)00| 3-2-3 8/18| A 3
D
- 100.2 .
3.5 Continued on Sheet 2
Job No. __853-3079 S Drawn __MTF
Scale. 1"= Golder Associates ey MTT
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310 007 p-5
4 BORING LOG B . SHEET 2_OoF
URFACE ELev, 1377 PROJECT SCDHEC/B1uff Roa
DATUM MSL DATE STARTED 4-]9'85 DATE COMPLETED 4—]9-85
BRILL RiG M 5 DRILLING METHoD__Hollow Stem Auger
@ SAMPLES
= <| = REMARKS
ELEV. s DESCRIPTION : E « HAMMER
DEPTH § ; g 2 E PBELRO:?N. REc%‘l"r.
100.2 [ S| 1=~
F37.5 Tan to buff fine to medium SAND,
trace silt.
5 111iD0} 1-3-2 0/18
SP

(Ve

o0~

kO.\‘O

fine sand.

Very stiff gqray SILTY CLAY, some cul 511 13/00]10-19~32

1T.r1l]1|l|Iﬁll]Irillll1l|IITTIIIIIIYIII"’TrT L LN L A L

=S
oo
U'I[\)C)'\l

Bottom OF Hole at 48.5'

recovery.

for details.

*Splitspoon driven
an additional 6" to
increase sample

A monitoring well wa
installed in this
boring. Refer to
Monitoring Well Log

TN T T NN N T BT U N L NS RN S SOl BUNE N FUTUS SRR F
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5 10 G074z BORING LOG _P=6 sHEET 1 _ oF
140.2 DHEC/B1uff Rd./S.C.
SURFACE ELEV. : PROJECT SC
patum __MSL DATE STARTED 8-13-85 DATE compLETED _8-13-85
oriLL RiG __CME 45 DRILLING METHOD Hollow Stem Auger
“ SAMPLES
5 <] = REMARKS
ELEV. | & DESCRIPTION : g = HAMMER
===V 1 Q w REC.
DEPTH E s § 3 “}_‘ PBELRO:?N. CATT-
140.2 % $la 2|+
-0.0 . _ ' i
i Compact, reddish brown, fine SAND ]
- some silty clay. SM E
g | 10[1 00| 3-5-5  |15/18 ]
' 10{2 |0 | 5-5-5  |15/18 :
N .
25.2 .E
F 15.0 Very loose, tan fine SAND little 3 [3]|o0j1-2-1  f4sis ]
C silt. Sp. ]
[ SM ]
. 1 14]00j1-1-0  12/18 ]
C grading to, 4
- 1 {5|Doj1-0-1  [13/18 -
E‘ Compact, tan fine to medium SAND ‘:
- trace silt. SP|1916 {D0|4-9-10 [18/18 -
127 |00|5-6-6  [18/18 -
F 102,71 |
37.5 Bg%n%%ed on Sheet 2
Job N N . SKB
NN s Golder Associates o




3 ‘] O 'L,l O ] 4 3 BOR'NG LOG p-6 SHEET _2 oOF _2
URFACE ELEV. 140.2 PROJECT SCOHEC/B1uff Rd./S.C.
ATUM MSL DATE STARTED 8'] 3'85 DATE CWPLETED . 8‘] 3'85
ORILL RIG —_ CME 45 ORILLING METHOD Hollow Stem Auger
@ SAMPLES
2 318 REMARKS
ELEV. | & DESCRIPTION 5|8 « HAMMER
DEPTH | % g E Wl BLOWS REC/
x 13|32 %]| PereN ATT.
102.7 | = Elalz|+
-37.5 Compact, tan fine to medium SAND .
i trace silt. SP ]
o -
" 9|8 |D0|3-3-6  [15/18 -
- 9 |po{13-18-15 ]
C93 5 33 8 8/18 :
—47.0 Hard, white and brown CLAY trace ; -
[ g , | | fine to medium sand. CH | 92 [10 | 00| 22-41-51 |Ligg- ]
- 49.0 ]
- Boring Complete at 49.0 ft. 1
See Well Installation Log. ]
: :
- .
- ~
C ]
N B
- .
-~ -
: :
g
]
Job No. _803-3079 . Drawn __SKB
Scale . 1"=5 Golder Associates chackeg MBL




3 10 (07144 BORING LOG p-7 SHEET _1___oF 2
URFACE ELEV, _1S2°9 eRosgcy. SCDHEC/BIUff Rd/S.C.
ATUM MSL DATE sTarTED _ 814782 DATE compLETep __ 8-14-85
oriLL RiG _CME 4D DRILLING METHOD Hollow Stem Auger
@ SAMPLES
E <iv ﬁl REMARKS
ELEV. | & DESCRIPTION 3|8 « HAMMER
DEPTH | % Bl lyl . BLOWS REC.
139.9 |5 : § it renem | AT
- 0.0 Compact, reddish brown fine SAND ]
i some clayey silt, sMl b
i .
x 12| 1{00[4-6-6 [18/18 ;
a -
~ - -
f 14| 2|00/ 5-7-7  [12/18 .
F ]
| | 11+ .
-__1_23.4 ) SM 113100 1-0-1 7/18 | ]
i [ 16.5 3
DL .
- 5] 4] 0d 1-2-3__|12/18 ;
- .
C ]
C . . 3
- Compact, tan fine to medium SAND ]
. trace silt. SP] 71 51 D1 3-3-4 12/18 7
N 3
: 4] 6] D 1-2-2 -/18 ]
q %_,H 7,0041-3-8  |-/18 :
102.4 -
37.5 Continued on Sheet 2
Job No. 85_3_3079 . Drawn SKB
cote T7o5" Golder Associates checkeq WBL
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3 10 001745

RFACE ELEV. 139.9

BORING LOG
SCDHEC/BIuff Rd./S.C.

P-7

SHEET 2 OF

PROJECT
MSL DATE sTamrTep 8-14-85 DATE compLETED 8-14-85
pRILL Ric __CME 45 DRILLING METHoD_ Hollow Stem Auger
v SAMPLES
e <. REMARKS
ELEV. (& DESCRIPTION Y E « HAMMER |
. W .
PEPTH | 2 .| &% g PBELRO:?N. A
102.4|% $la |2~
- 37.5 Compact, tan fine to medium
N SAND trace silt. SP
- 99.9 . = e RS R
- 40.0 Very stiff, gray and brown CLAY _E.
u little fine sand. CH 10 |8 |D0}5-5-5 15/18 3
- -
[ ]
- 93.4 30 |9 [D0[13-13-17 |8/18 ]
F 46.5 Boring Complete at 46.5 ft. ]
- See Well Installation Log. §
E E
F ]
o p
Z ]
o ]
-
- ]
Job No. 853'3079 . Drawn SKB
Scate_1"=5" Golder Associates Chooneg WBL
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RFACE ELEV. 138.8 PROJECT

ATUM

BORING LOG &
SCOHEC/BIUff Rd./S.C.

SHEET ! OfF

MSL

DATE STARTED

8-20-85

DATE CoMPLETED _8-20-85

A
oriLL RIG __CME 55 DRILLING METHOD Hollow Stem Auger
v SAMPLES
= | REMARKS
ELEV. | & DESCRIPTION 3| g « HAMMER
DEPTH | & 8 E Wl BLOWS REC/
& 1S | 2|g] rerem ATT.

138.8) @ 5la|z]|*-
t 0.0 4
i : Gravel Fill - ]
C 136.3 E
A Compact, tan fine to medium 4
- SAND trace to little silt. SP - p
o SM 3
- 41]1 | D0 15-23-18|15/18 :
[ 131 2| D0l 4-6-7  [12/18| CVA= 0.0 ppm ;
& s

‘_ — OVA= 0.0 ppm .

C 71 3100 3-3-4 /1_8_ .
i .
- 118.8 _‘

Z20.0 . A
i Compact to loose, tan fine to 10} 4 DO | 2-5-5 10/18| OVA= 0.0 ppm B
- medium SAND trace silt. SP - ]
o 10| 5 po B-4-6 0/18 ]
3 :
[ 12| 6 p0 | 3-6-6  |5/18 | OVA= 0.0 ppm 5
: ]

‘ 81 7| D0 4-4-4 0/18 -

- 101.3 ]

37.5 Continued on Sheet 2 G

Job No. __853-3079 . Drawn

Scals 1725 Golder Associates checkeq WEL
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210 00147 BORING LOG p-8 SHEET _2 oF _2

URFACE ELEV. 138. 8 PROJECT SCDHEC/B]Uff Rd./S.C.
DATUM MSL DATE STARTED . 8-20-85 DATE compLETED __8-20-85
oriLL Ric __CME 55 DRILLING METHoD__Hollow Stem Auger
@ SAMPLES
& ol B- REMARKS
ELEV. | & DESCRIPTION bl -0 HAMMER
DEPTH | & g E 2w BLOWS REC/
e L1532 & rersm. ATT.
101.3® 5l1al=z)+
o 37 Compact to loose, tan fine to
- medium SAND trace silt. SP
- 1 [8 oo 1-0-1 110718 gyas 9.0 ppm
- o
- 3 900 1-1-2 9/18 OVA= 0.0 ppm
= Stiff, black to dark gray CLAY |
L little fine to medium sand. CHY{ 45]10(D0O| 10-19-26|9/18
P

P

~. ——— - —_——

Boring Complete at 51.5 ft.
See Well Installation Log.

Note: OVA, refers
to the reading on
an organic vapor
analyzer when appli
to the sample.

L0 B B L O B A L B B
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Drawn _SKB
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5 10 U0748

TT]TTTT]IU!II!III'I]II]l|lllllllr1IIl‘Tllllylyllll‘]"l|11'l"I'

BORING LOG —P-S% SHEET 1 __ oF
uRFACE ELEV. 1385 PRovecT__ SCDHEC/Bluff Rd/S.C.
DATUM MSL DATE STARTED _8-21-8 DATE compLETED __8-21-85
g SAMPLES
= <| = REMARKS
ELEV. | & DESCRIPTION sl 2 po HAMMER
i E E g ; & :s:o:?va “%”
138.4% |23 |2|F '
0.0 Hard, light brown SILT some .
fine sand. ML i
=
132.5 441 1| DQ 17-19-25 13_/-1& OVA= 1.0 ppm 3
6.0 Loose, tan fine SAND little ' ¥
silt. bP - =
SM .
ﬁ
4
9 | 2| D0 3-5-4 12/18| OVA= 6.2 ppm 5
7 {3/D0/2-3-4 |18/18| OVA= 5.0 ppm B
.
119.0 _
19.5 L o A e e -
Loose, tan fine SAND, trace 8 | 4| DOl 3-5-4 13/18| OVA= 2.5 ppm n
silt. SP 4
6 | 500 | 2-3-3 0/18 | g
QVA= 0.4 ppm =
1 16|00 1-0-1 10/18 =
L :
‘ - 7100 -- 12/18| OVA= 1.0 ppm -
£ 101.0
3 Continued on Sheet 2
Job No. _853-3079 T SKB

e Golder Associates

Scale Checked WBL
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) mn A
16 001 49 BORING LOG P-9 SHEET 2 oF 2
URFACE ELEV. 138.5 PROJECT SCDHEC/B]Uff Rd/SC
ATUM MSL DATE sTarTED _ 8-21-83 DATE compLETED __ 8-21-85
orRILL RIG —_CME 55 DRILLING METHop_ Hollow Stem Auger
w SAMPLES
5 | REMARKS
ELEV. |2 DESCRIPTION st 3|, HAMME R
DEPTH | % Slp|g|w| srows [|REC,
= 18| 2|2 Perem ATT.
]O] 0 ” S @ z Ll
F37.5 Loose, tan fine SAND, trace .
[T silt. SP ]
- -
N 3 |8 |oo|2-1-2  |10/1g| OVA= 1.6 ppm g
C ]
- —
- 2 {9 |po| 1-1-1  |14/1g OVA= 3.2 ppm 7
Feo.0 | | ]
) ; fi OVA= 0.3 ppm -]
T845955 SLff, gray CLAY trace fine 1oyl 3a)10[007-14-20 |18/1 ]
} —\\ . R —-1
N ’ J
i Boring Complete at 51.0 ft. ]
- See Well Installation Log. 7
a Note: OVA, refers 7
C to the reading on
= an organic vapor
o analyzer when appl-]
- ied to the sample. 1
: :
853-30739 SKB
Job No. s Drawn
seals 1775 Golder Associates chackea WBL




BORING LOG ——2 SHEET _1__ oF
URFACE ELEV. 139.2 PROJECT SCDHEC/B1uff Rd/S.C.
ATUM MSL DATE STARTED 8-22-85 DATE COMPLETED 8-22-85
oriLL RiG _CME 59 DRILLING METHOD Hollaw S cam fuger
@ SAMPLES
s =45 REMARKS
ELEV. |2 DESCRIPTION 8 g L R
DEPTH E E s g g Pu;_::?". RE%TT.
139.2|™ Zla|2|F
- 0.0 Stitf, 11gNL Drown and gray
B CLAY trace fine sand. £
r 39| 1| DOj 10-16-23 [14/18 OVA= 0.3 ppm :
: 32| 2| oo 10-15-17 |17/18| OVA= 0.0 ppm ]
- ]
é‘]24.2 ey _Z
o 15.0 Loose to compact, tan fine to 1 3| DG 1-0-1 -/18 R
| = medium SAND, trace silt. OVA= 0.5 ppm -
3 SP :
C 11 | 4{D0| 3-5-6 0/18 ]
: .
E :
" 15| 5/po| 5-7-8 |8/18 | OVA= 2.0 ppm 5
- 3
C 8 |6 [po| 7-5-3 |8/18 | OVA= 1.0 ppm :
‘ 217 [po| 1-1-1  |8/18| OVA= 0.4 ppm '
- 101.7
LD Continued on Sheet 2 S
Job No. _353-3079 E Drawn >
L R Golder Associates UL
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10 00757

BORING LOG

P-10

SHEET _2

oF .2

,‘umcs ELev. . 133.2 PROJECT___ SCOHFC/Bluff RA/S
H
atum _ MSL DATE sTarTED 822785 DATE CoMPLETED _8-22-85
i orRiLL RIG —_CME 55 DRILLING MeTHOD _Hollow Stem Auger
! - g SAMPLES
S nll - REMARKS
ELEV. | & DESCRIPTION bl x HAMMER
DEPTH | % 8 E ; w BLOWS REC/
= L1 | 2| &]| PErem. ATT.
101.7]° 5la]=|+
- 3/.5 ]
B Loose to compact, tan fine to 3
o medium SAND some grading to -
B trace silt. SM ]
- to j
2 5P 3
- 1 18100 1-0-] 18/18{ OVA= 0.0 ppm ]
- 12] 9100 | 4-4-8 10/18; CVA= 0.2 ppm ]
- :
‘89.7 ]
| P55 . . ]
- 87 7 Firm, dark gray CLAY trace fing 4
L to medium sand, CHl45 11000 | 9-16-28 |17/18] OVA= 0.0 ppm .
¢ [ 51.5 Boring Complete at 51.5 ft. h
l - See Well Information Log. R
: ]
- -
o Note: OVA, refers ?
C to the reading on ]
o an organic vapor A
[ analyzer when appl-]
C ied to the sample. ]
P —
3 -
- -
: -
]
Job No. — 853-3079 . Drawn SKRB
Scals 125" Golder Associates checkea _WEL
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10 00152

“URFACE ELEV. 1379

BORING LOG

p-11
SCDHEC/B1uff Rd/S.C.

SHEET 1 oF _2

PROJECT
oatum __MSL DATE STARTED §-23-85 3 IFATE COMPLETED §-23-85
e
pRILL Rig ___CME 95 DRILLING METHOD Hollow m Auger
- a SAMPLES
o <|x REMARKS
ELEV, | & DESCR PTION 3l g |. MAMME R
T é L g § 3 :g::L. RTZGI
137.9]= Ela |z~
0.0 ) )
C Stiff, 1ight brown to reddish ]
" brown CLAY, trace fine sand. |CL ]
[ ]
s 6311 [D0}10-23-40 | 16/14 OVA= 0.2 ppm i
[ 2912 |DO|7-14-15 [14/14 0OVA= 0.1 ppm ]
22.9 o j
[ 15.0 Loose to compact, tan fine to 313 1D0|1-0-3 11/14 0VA= 0.0 ppm ]
5 medium SAND little grading to ]
— trace silt. SP P
t 8|4 |D0|3-4-4 11/18 OVA= 0.0 ppm p
g :
- ]
C 10 5 { D0} 3-5-5 4/18| O0VA= 0.0 ppm N
- B
E 416 |D0[1-1-3  [12/18] OVA= 4.3 ppm ]
[ e
o 4
-
6|7 |DO|3-3-3 5/18 OVA= 1.2 ppm ]
100. 4| ]
37.5 Continued on Sheet ¢
Job No. 853-3079 . Drawn SKB
Scale 1"55° Golder Associates Chockea WBL




37T (0153 2
| BORING LOG 2=l — SHEET — of
"URFACE ELEV. __137.9 PROvECT SCDHEC/Bluff Rd/S.C.
DATUM MoL DATE STARTED __8-23-85 DATE COMPLETED _8-23-85
oriLL RiG __CME 55 DRILLING meTHOD_ HOTTOW Stem Auger
N @ SAMPLES
£ <l REMARKS
ELEV. | & DESCRIPTION o § « HAMMER
DEPTH | % 8 E Wl BLOWS nzc/
x L1 S| 2| 2| PErRSIN ATT.
100.4]° zlalz|F
- 37.5 B
i Loose to compact, tan fine to ]
- medium SAND little grading to B
N trace silt. I T N
. sp| 1318 |00/4-6-7 _10/18 ]
- B S - :
- | 6|9 |D0| 2-2-4 |6/18 | OVA= 0.3 ppm ]
F 88.9| | ]
- 49.0 Stiff, black CLAY trace fine L 3
36 4 to medium sand. CH 32| 10 DO[ 9-13-19 {16/18} OQOVA= 0.0 ppm i
_51.5{ | Boring Complete at 51.5 ft. ] ] ]
- See Well Installation Log. -
- Note: QVA, refergz
- to the reading on -
. an organic vapor J
_ analyzer when .
N applied to the B
C sample. h
- =
e 3
i :
Job No. 853—3079 . Drawn SKB
Scals__1"=5" Golder Associates Chockeq _WBL




3 10 001b4

URFACE ELEV. 135.9

DATUM

MSL

DRILL RIG__ CME 55

BORING LOG

PROJECT

p-12

SCDHEC/Bluff Rd/S.C.

SHEET _1 OF

DATE STARTED

8/25/85

DRILLING METHOD

Hollow Stem Auger

DATE compLETED _ 5/25/85

“ SAMPLES
E | REMARKS

ELEV. ; DESCRIPTION : g & HAMMER R

DEPTH | 5 AR renes | A

1359/ % 5la|z|+
L 0.0 Stiff, light brown and white .
r CLAY trace fine sand. ]
2 CL -
[ 129 .4 53] 1|00 | 8-22-31 |18/18| gvA= 1.0 ppm 1
- 6.5 Loose, tan fine SAND some silt. -
- SM .
. OVA= 3.8 ppm 3
- 5] 2[p0|3-2-3  |14/18 :
120.9 h
[ 15.0 3['3000 | 3-2-1  |18/18] ova= 0.1 ppm ]
y OVA= 0.0 ppm -
[ Compact, tan fine to coarse SAND|SP| 1 | 41D0| 1-0-1 18/18 1
8 trace silt. N
E -
C ]
- OVA= 0.0 ppm E
C 4 { 5{D01-2-2 10/18 .
— .
- ) OVA= 5.3 ppm 7
F 10| 6/D0{3-5-5 12/18 2nd reading ]
[ OVA= 0.4 ppm b

‘_ of 7{00l3-4-5  |4/18] ova= 0.5 ppm :
L 98.4 4
37.5 Centinued on Sheet 2
Job No, 853-3079 . Drawn _SKB
Scale_ 175" Golder Associates checked WBL
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3 10 00155 BORING LOG P-12 SHEET _2 oF _2
URFACE ELEV. — 135.9 PROJECT SCDHEC/B1uff Rd/S.C.
paTum __MSL DATE sTARTED __8/25/85 DATE compLETED _8/25/85
DRILL RIG CME 55 DRILLING METHOD Hollow Stem Auger
_ @ SAMPLES
5 <l REMARKS
ELEV. | 2 DESCR IPTION sl 8. HAMNER
DEPTH | &% Slgle|wl| srows REC,
& 13| 28| Perem ATT.
984 @ S [ = -
5 3 Compact, tan fine to coarse SAND
[ trace silt. SP
- 10 8loo| 3-a-6 |5 | OVAT 00 pem 3
- 3
p— -—
u J VA= 0.0 3
C 59 4 16| 9[po| 6-8-8 |9/18 | ° PP ]
L 46.5 Stiff, dark gray CLAY. CH ]
[ 85.9 ) 59[10|D0 | 10-19-40{13/18|0VA= 0.0 ppm 3
50.4 Boring Complete at 50.0 ft. See k
Well Installation Log. n
- .
- ]
. ]
- Note: OVA, refers A
- to the reading on 7]
i an organic vapor ]
- analyzer when applied;
- to the sample. B
: ]
o 3
- -
:
853-3079 . SKB
o g Golder Associates D L

Scale
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BORING LOG 2-12 seeT 1 of 2
URFACE ELEV. _139.6 PROJECT SCDHEC/Bluff Rd/S.C
DATUM MSL DATE sTarTep _8/26/85 DATE comPLETED _8/26/85
DRILL RIG CM_E 55 5 DRILLING METHOD HO]IOW Stem Auqer
@ SAMPLES
. 1. REMARKS
ELEV. | & DESCRIPTION g 2|, L
DEPTH : w ~— - - BLOWS REC.
139.6 E % 5 g E PER 6 IN. A‘"‘
g0
N Stiff, light brown and white
F CLAY trace fine sand. £l
3 OVA= 0.2
- 133.] 90| 1 Do | 24-40-50{18/18 e
- 6.5 Loose, tan fine SAND some silt.
3 SM
- OVA= 22.0 ppm
i 12| 2 | DOl 4-5-7 12/18

r‘
|

AT R0] 7T YA 1 Lo TRVl ey v o et IR R T o ST o Doraey oo vl 1o ] RS 0 1 0 o [ v VO o ) e vt o 14 1y =) 1 R

lova=  90.0 ppm
F 123.1 9 | 3|00 4-5-4 |11/18 i
16,5
z i R
B Compact, tan fine to coarse OVA= 15.0 ppm
: SAND trace silt. sp|4]4/0d01-2-2 |0/18 | o
. 10] 5000 | 2-a-6 |10/1g]° VA= ©-2 pem
: 3 | 6loo|2-1-2 |13/1gPVA= 0.0 pem
=
3
OVA> 1000 ppm
717 Dd 3-4-3 0/18 probably instrument
F102.1 [ eryror ]
S Lontinued on Sheet Z
853-3079 L SKB
Job No. Drawn
R ey Golder Associates chacked HWBL
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SURFACE ELEV. __139.6

2z 10 NG f:.
3 10 N0 BORING LOG —FP-13

SHEET _2  oF__2

PROJECT SCDHEC/Bluff Rd/S.C.

51.5

/]

Boring Complete at 51.5 ft.
See Well Installation Log.

@ SAMPLES
e 3l REMARKS
ELEV. | & DESCRIPTION sl g |. HAMMER
= 2Isluw - REC.
DEPTH E ;__ g § g PEEL!iO:?N. ATT’
102.1) Elal=z|*+
- 37.5 Compact, tan fine to coarse J
i SAND trace silt, trace fine SP N
- gravel. 4
- ]
- 2 18 |DO2-1-1 9/18 .
C .
C 10 ]9 (DO} 5-5-5 -/18
-
- 89.6 .
[ 50.0 Stiff, dark gray to bTack CLAY.|[CH
88.1 . 76110100 | 11-26-50/{16/18

Note: OQVA refers
to the reading on
an organic vapor

analyzer when applie

to the sample.

P B B NI NN DT - STl IS G EUEE EE NS NN E SN P!

Job No.
Scate

853-3079

-]II=5I

Golder Associates

Drawn __SKB

Checked WBL




i 'I 2
3 1 D OO ' 38 BORING LOG P-14 SHEET OF
URFACE ELEV. 138.7 proJecT SCDHEC/B1uff Rd/S.C.
DATUM MSL DATE STARTED __ 8/27/85 DATE COMPLETED __8/27/85
priLL R16 . CME 55 DRILLING METHoD_Hollow Stem Auger
9 SAMPLES
5 <| = REMARKS
ELEV. | & DESCRIPTION @ u8. « HAMMER
DEPTH | & g 3 g |w| Brows [REC.
138.7| 5 |3 |z/8] |
00 Stiff, light b ;
- iff, 1i brown and white ]
i ‘CLAY trace fine sand. cL ]
C 921 11 D0| 16-42-501{16/16 3
3 ]
- 128.7 ]
- 10.0 . _ . =
L Loose, tan, fine SAND, some silt. SM 14 2 | DO| 4-6-8 14/18 ]
,23.7 ]
p15:0 4| 3| 00| WH-WH-4 [13/18 ]
- 14 4|00 2-6-8  |6/18 3
C ]
d .
r Compact, light brown, fine to SP} 7] 5|D0 2-3-4 12/18 ]
- coarse SAND, trace silt, trace ]
N fine gravel. i
E ]
C ]
£ 101.2 ;
37.5 Continued on Sheet Z
Job No. __853-3079 . Drawn _SKRB
Scals 175" Golder Associates Chackeq HBL




3 10 00159

BORING LOG P14

SHEET _2 _ oF _2

Face ELev. _ 138.7 PROJECT __ SCDHEC/Bluff Rd/S.C.
oarum __MSL DATE sTamTED __ 8/27/85 DATE CoMPLETED _8/27/85 |
DRILL RIG CME 55 DRILLING METHoD_Hollow Stem Auger
P SAMPLES
o <|= REMARKS
ELEV. | & DESCRIPTION o 2 « HAMMER
DEPTH | % Sl Y, BLOWS REC,
1o .2 E % § E E PER 6 IN. /‘f"-
- 37.5 Compact, light brown, fine to 7
B coarse SAND, trace silt, trace |[SP :
- fine gravel. 4
: :
 88.7 ' .
- 50.0 Stiff, gray CLAY. CH|59) 6| D0 14-23-36{10/18 .
- 87 .2 .
C 51.5 Boring Complete at 51.5 ft. J
- See Well Installation Log. ]
.
]
.
]
]
: :
Job No. _853-3079 Drawn __ KB

Scale _1"=3"

Golder Associates

Checked WBL




0 0016
5 10 Ot d BORING LOG P-15 SHEET __ | of_2
ACE ELEV. _ 137.6 PROJECT__ SCDHEC/Bluff Rd/S.C.
DATUM MSL DATE sTamrTep _ 9/3/85 DATE compLeTEp __ 9/3/85
priLL RIG — CME D55 DRILLING METHoD__Hollow Stem Auger
3 @ SAMPLES
5 <|= REMARKS
ELEV. | & DESCRIPTION o8 - HAMMER
DEPTH | & Sl |w 8 REC,
E = g g ; PE:O:?N. ATT
13¢.61-% Elal=z|*~
FO-O Light brown CLAY trace fine Note: Where samples-
sand. CL were not taken -
E boring was logged
- from auger cuttings.d
5 E
- 130,17 f
- 7.5 Tan fine SAND some silt. SM B
= 5
F122.6 ST 3 v i
5.0 5
B o
- ]
e Compact, tan fine to medium SP ]
N SAND, trace silt. 1
F 100.1 ]
oty Continued on Sheet 2
853-3079 g
Job No. ___ ©22 £ . Drawn KR
PR Golder Associates checkea KB




‘ACE ELEV. 137.6 PROJECT

5 10 00767

BORING LOG

P-15
——e
SCDHEC/BIuff Rd/S.C,

SHEET 2 OF

MSL

S T TV PN TSN AT ST ST FUNTE STE NS SN NE S NNEE T RTTE FUETE NPT U

DATUM DATE sTamrTep _3/3/85 DATE compLETED __ 9/3/85
pRILL RiG __CME 55 DRILLING METHop_Hollow Stem Auger
u SAMPLES
= |- REMARKS
ELEV. | & DESCRIPTION ° 2 |- HAMMER
- sl lw REC,
DEPTH E e g § y PBELROZ?N. AT
1001} = 5{al=~
L 37,0 . .
s Compact, tan fine to medium SP
- SAND, trace silt.
- 131 1|DO{ 4-7-6 16/18
[
- J
N
=
L .U :
N 87_9 St]ff, gra_y CLAY. CH - 2 RC e 91']4
.7 Boring Complete at 49.7 ft.
See Well Installation Log.
i
3
o
C
-
[
- ]
Job No. __853-3079 . Drawn _ OKB
o Tiog Golder Associates checkeq WL




3

. ( a /7
/l O \_J O 1 O 2 BOR|NG LOG P-16 SHEET OF
RFACE ELEV. 138.5 PROJECT SCOHEC/Bluff Rd/S.C.
ATUM Mot oaTe starrep _ 2/4/8% DATE compLeTep _ 9/4/85
leLL RIG CME 55 DRILLING METHOD HO]]OW Stem Auqer
- g SAMPLES
5 <|s REMARKS
ELEV, | a DESCRIPTION o1 Q o HAMMER
DEPTH | & Slg|8|w| erows %
3 L1528 Perem ATT.
138.5}~ _ Zlal=z|~+
L 0.0 Firm, 1ight brown and white ]
- CLAYEY SILT little fine sand. [ML ]
- -
N p
C ]
127.5 18 1{Da 7-9-9 |12/18 E
[ 11.0 Compact, tan fine to medium ]
- SAND little to trace silt. SP - ]
SM ]
o to B
- sp ;
- ]
:_ 10 {2 {DO| 3-5-5 16/18 ‘:
: 5
[ 4
— —
- ]
® :
L 101.0 ]
37.5 Continued on Sheet /
Job No. 853‘3079 . Drawn SKB
Scale. 175" Golder Associates checkeq HBL




310 0017163
BOR|NG LOG P-16 SHEET _2__ oF
FACE ELEV. 138.5 PROJECT SCDHEC/BTuff Rd/S.C.
DATUM MaL DATE STARTED __9-4-85 DATE COMPLETED _9-4-85
DRILL RIG CME 55 DRILLING METHOD Hollow Stem Auger
v SAMPLES
5 |« REMARKS
ELEV. | & DESCR [PTION sl 8|, HAMMER
DEPTH | % Slg ||| erows Recy
« sl |28 rerenm ATT.
101.0 | & 131212
- 37.5 Compact, tan fine to medium -
- SAND little to trace silt. (P ]
u M B
. to 7
- 3
- SP ]
: ]
- :
C 4
A ]
‘5, Stiff, dark gray CLAY. el - [ 3] ToPusheD 7] -
C 50.9 Boring Complete at 50.9 ft. ]
[ - See Well Installation Log. ]
F ]
: 5
" b
E .
T E
- =
F E
L n
: :
- .
[ ]
853-3079 SK8
Job No. s Drawn
Scale 1725’ Golder Associates Chockeg WBL

b——




5 10 00164 BORING LOG _P-U SHEET oF
AcE ELEV. __134.2 PROJECT__ SCDHEC/B1uff Rd./SC |
DATUM MSL DATE sTarTep _11/15/85 DATE compLETED _ 11/15/85
oriLL RiG _CME 55 DRILLING METHop. Hollow Stem Augers
@ SAMPLES
s <« REMARKS
ELEV, | & DESCR IPTION a2 1. HAMMER
DEPTH | & Slg|g|w| Brows [
s £l3 2.2 PER 6 IN. .
134.2] = Ela =z~
- 0.0 Compact fine SAND and silty clay j
o e 3
L B
" J
[ 26 |1 |DO| 6-11-1518/18] OVA = 0.3 ppm -
. ]
- ~
- 1
-124.7 | ]
- 9.5 Loose gray slightly micaceous 1112 D0| 6-5-6 |18/18] OVA = 2.0 ppm 3
- fine to medium SAND trace silt ]
SP 7]
]
713 |D0] 2-4-3 [18/18} OVA = 44 ppm -
]
115.2 ]
18.0 Boring terminated at 19.0'. See ;
Monitoring well log for well B
details 3
]
]
-*
]
-4
N
-4
Note: OVA refers
to the reading on
an Organic Vapor 8
Analyser when ]
applied to the ;
L sample. .
[ ]
853-3079 LJW
Job No. . Drawn
Seale 1775 Golder Associates chocked AES




00765

p-18

. 310 BORING LOG SHEET ___ o
Face ELEv. 139.2 PRovecT_ SCDHEC/B1uff Rd./SC
DATUM MSL paTe starrep _ L1/13/85 DATE compLeTep 11/13/85
oriLL RiG _CME 59 DRILLING METHop__HO110W Stem Augers
@ SAMPLES
5 <l REMARKS
ELEV : DESCR'PT'ON : t P HAMMER
. a w REC.
DEPTH g © g g E :Ef:i. 54;‘
139.2 | = Sla =]~
- 0.0 Compact gray to red brown fine ]
- SAND some silty clay .
N sC B
; 24 |1 |DO| 3-6-16 (18/18| GVA = 0.0 ppm .
: 5
[ 14 |2 |DO| 3-6-8 --- | OVA = 0.0 ppm -
- .
y ]
-124.7 1
— 14.5 Loose gray fine to coarse SAND, 8|3 (00| 2-3-5 [18/18] OVA = 0.0 ppm ]
- trace to little silt, trace to ]
- Tittle fine gravel ]
- SP ]
- 4
o 1314 |DO| 8-7-6 [18/18] OVA = 0.0 ppm 3
2 .
o 125 |D0| 4-6-6 |3/18] OVA = 0.0 ppm :
b .
r— -
: ;
C B
- .
[~ -
- .
416 [D0| 2-3-1 | 4/18] OVA = 0.0 ppm j
[ 101.7 ]
37.5 Continued on Sheet 2 o
Job No. 853-3079 . Drawn L
Seale 175" Golder Associates chockeg _AES




applied to the
sample.

5 10 007166 )
BORING LOG P18 sHEET £ oF
’ACE ELev. 139.2 PrROJECT._ SCDHEC/Bluff Rd./SC
DATUM MSL DATE sTarTeED _11/13/85 DATE compLeTEp __11/13/85
oriLL ric _CME 55 DRILLING METHop _HO1low Stem Augers
@ SAMPLES
s <l e REMARKS
ELEV. | & DESCRIPTION 3|2 - HAMMER
DEPTH | % 8 E wl o, BLOWS nsc/
= 1S 2% rerem ATT.
101.7|= Elal=z|*+
- 37.5 Loose gray fine to coarse SAND,
i trace to little silt, trace to
- little fine gravel -
o SP ’
] 3
- -4
- 12 |7 |DO| 5-5-7 6/18] OVA = 0.0 ppm i
- 4
= 2
. p
[ ]
- -
Black Mingo clay T
probably encountered
86.9 246 18 DOl 8-12-12 1 0/18] at 52.0', however, -
C 52.3| | Boring terminated at 52.3'. See attempts to obtain
C Monitoring well logs for well sample failed. ]
[ details i
s ]
: ]
= —t
C ]
C ]
: ]
: 5
: 5
E Note: OQVA refers 3
- to the reading on A
- an Organic Vapor %
- Analyser when )
.{
-
-

TT T

L

Job No. _853-3079

i S I |
Scate __1"=5" Golder Associates Drawn

Checked _ALES

R
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310 00947 -19
BORING LOG = sweeT L oF
URFACE ELEV, __137.6 PROsEcT_ SCDHEC/BIUff Rd./SC
patum M5t oare starrep _11/15/8 DATE compLeTep_ 11/15/85
priLL Rig _CME 55 DRILLING MeTHOD__ HO110W Stem Augers
@ SAMPLES
5 ] REMARKS
ELEV. | & DESCRIPTION 3|3 |. HAMMER
T = el w w REC.
PEFTH E « g g 8 PBELRO:TN. St
137.6| = £1 a z | -
- 0.0 Compact yellow brown fine SAND 1
- and silty clay, with pockets of i
[ gray, fine sand, trace silt SC -
- 22 1{DO| 7-7-15 18/18 OVA = 0.0 ppm 2
- .
N =
- E ]
L 17 | 2[p0| 10-9-8 |12/1§ OVA = 0.0 ppm E
;('l!’23.1 :
- [14.5 Loose light gray fine to coarse 7] 3|00} 7-3-4 14/1§ OVA = 0.0 ppm .
i SAND trace to little clayey 5
- silt SP N
[ 1114 |D0O| 5-5-6 0/18 N
F .
- .
- 5|5 jD0] 2-2-3 8/18| OVA = 0.0 ppm I
3 :
.
100.1] | ]

37.5 Continued on Sheet 2

Job No._ 853-3079 :
s:a,.o 1"=5" Golder Associates

Drawn

Checked

LW

AES




oINS £ 0

- A~
o i J uUuu 100
- BORING LOG P22 SHEET _ 2 oF _2
FACE ELEV. . 1376 PROJECT._ SCDHEC/B1uff Rd./SC
oaTum __ MSL DATE stamtep _ 11/15/85 DATE compreTep 11/15/85
priLL RiG _CME 55 DRILLING MeTHOp_ HOTTOW Stem Augers
g SAMPLES
5 <] REMARKS
ELEV, | & DESCRIPTION 3l ], HAMMER
DEPTH | % @ E Wi BLOWS REC/
€ L1328 rerem ATT.
1001 @ =] @ z Ll
- 37.5 Loose light gray fine to coarse 1
- SAND trace to little clayey silt j
- S :
: i
i ]
- ]
C
F ]
L —
L o5 ¢ 31 |6 {DO| 10-11-20| 6/18| OVA = 0.0 ppm ]
0.0 Stiff very dark gray silty CLAY ITEL -]7 |DO| Pushed 878 e
7.1 . ]
50.5 Boring terminated at 50.5'. See N
Monitoring well Tog for well 3
completion details ]
]
.
B
]
]
-
]
]
Note: OVA refers to -
the reading on an ;
Organic Vapor ]
Analyser when =
applied to the 3
sample. b
- ~
C ]
L- -
Job No. _853-3079 . Drawn LW
Scals__ 1"75" Golder Associates chonnea _AES




1 §
5 10 001 69 BORING LOG p-20 SHEET _1__ oF
‘FACE eLev. 137.0 PRovECT  SCDHEC/Bluff Rd./SC
patum ___MSL DATE sTarTep . L11/20/85 DATE compLETED _ 11/20/85
oRiLL Ric _CME 55 DRILLING METHoD__HO1low Stem Augers
v SAMPLES
o <l REMARKS
ELEV, | & DESCRIPTION al 2. HAMMER
DEPTH | & Sl lyl . REC,
" £ .| & § a PBELROZ?N. A
137.0| = Zlatz|r
C 0.0 Stiff light gray to red brown ]
i SILTY CLAY and fine to coarse y
— sand CL —~
- ]
: 44 |1 00| 7-12-32 [ 18/1§ OVA = 0.0 ppm -
- ]
. 25 |2 |DO| 15-13-12/ 18/1§ OVA = 0.0 ppnm ]
3 3
[ R
o -4
10 |3 |D0| 10-6-4 | 10/1§ OVA = 0.4 ppm ]
]
-1
119.5 ]
17.5 Loose light gray fine to coarse ]
SAND trace to little silt, . : - 5
trace to little fine to medium 13 {4 |DO| 5-5-8 6/18| OVA = 0.1 ppm ]
gravel SP ]
E
]
.
7|5 |oo| 4-3-4 |4/18] OvVA = 0.1 ppm ]
-
]
-
i )
- 99.51 ]
37.5 Continued on Sheet 2
Job No. 853—30_78 . Drown LJN
Scale Y Golder Associates chockeg _AES
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-

% l'7
3 10 UO i/ O BOR]NG LOG p-20 SHEET _2__ oF _2
Vonce ecev. _ 137-0 PROuECT_ SCDHEC/Bluff Rd./SC
DATUM MSL DATE STARTED 11/20/85 DATE comPLETED _11/20/85
DRILL RIg _CME 55 DRILLING METHoD_ HOLIOW Stem_Augers
N v SAMPLES
2 hl REMARKS
ELEV. | & DESCRIPTION a1 8 « HAMMER
DEPTH | % g ; Wl BLOWS REC/
99.5 E % 2 5 E PER 6 N, ATT.
- 37.5 Loose 1light gray fine to coarse
- SAND trace to little silt, _ _
[ trace to little fine to medium 9|6 |00) 10-4-5 ]2/18} OVA = 0.0 ppm -
- gravel SP ]
[ ]
3 E
[ ]
L 89.2 .
7.8 Fivm meaium gray micaceous ]
7.0 CLAYEY SILT, some fine sand MLIa2 | 7/D0} 9-13-29 | 18/18 OVA = 0.2 ppm 7
.0 Boring terminated at 50.07. .
See Monitoring well Tlog for p
well details ]
.
]
]
Note: OVA refers
to the reading on —
an Organic Vapor ]
Analyser when ]
applied to the —
sample. p
i P
- ]
Job No. __853-3079 . Drawn LIW
Scats_1'=5' Golder Associates checkea _AES

.




DATUM

3 10 00171

i.ACE gLev, _ 137.7
MSL

BORING LOG

p-21

SCDHEC/Bluff Rd./SC

SHEET 1 OF

PROJECT

DATE sTartep _ 12/4/85

DATE CoMPLETED _ 12/4/85

Scale 1"=5"

Golder Associates

priLL RiG _CME 95 DRILLING MeTHop_HOllow Stem Augers
“ SAMPLES
& <|= REMARKS

ELev. |2 DESCRIPTION 3 g - wawmen |

PEPTH E E g g g PBELRO:?N. KTT.

137.71 5 Ela|=z|+
- 0.0 Stiff mottled orange brown and :
- black SILTY CLAY some fine sand ]
o i
- cL ]
- a6 | 1|D0| 5-8-38 [8/18| OVA = 0.2 -
- =
C N
F127.7 23 | 2|D0{10-11-12 18/18| OVA = 0.0 h
r 10.0 Compact orange brown micaceous ]
- fine SAND, some to little clayey j
L silt o
® " :
" 9| 3|p0| 4-4-5 |10/14 OVA = 0.0 .
- 120.2 J
C 17.5 Compact to loose fine to coarse ]
- SAND, trace silt _ .
o 18| 4{D0| 12-10-8 | 6/18 | OVA = 0.3 {
o SP ]
N .
- 7
. .
y :
ol 4] 5|DO| 2-2-2 10/14 OVA = 0.8 -
- .
o .
- i
£ 100.2 ]

3/.0 Continued on Sheet 2

Job No. _853-3079.11 Drawn LW

Checked AES




5 10 00172 BORING LOG

p-21

SHEET _¢ ___oF __2

2 SURFACE ELEV. — 137.7 PrRoJECT___SCDHEC/B1uff Rd./SC
patum — MSL DATE sTarTeD _ 12/4/85 DATE compLeTED _12/4/85
: pRiLL Ri6 _CME 23 ORILLING meTHODHo110w Stem Augers
j = SAMPLES
5 <1 REMARKS
ELEV. | & DESCRIPTION cle = HAMMER
4 w w REC.
DEPTH 5 i g g E; PBELRO:TN. CATT.
100.2 |5 HEREIE: |
[ 37.5 Compact to loose fine to coarse -
- SAND, trace silt .
[ -
_ SP B
[ ]
- :
_ ]
[ 3
™ 89.5 .
F 187 Very stiff medium gray STCTY CCAY[c | - | (10| --- ---| Note: OVA refers to
F 49 5 \some fine sand /f the reading on an ]
- Organic Vapor B
Boring terminated at 49.2'. See A”a}¥53r when ]
Monitoring well log for well app ;e to the ]
details. sample. 7
C
Job No. _853-3079.11 . Drawn ___JLW
Scate___1"=5" Golder Associates chocked AES




3 10 00173 .
| BORING LOG -2 — SHEET o
| ace ELEv. _ L37.8 PRouEcT. SCDHEC/Bluff Rd./SC
|
patum ___MSL paTe startep _ L1/18/85 DATE compLeTED _11/18/85
oriLL mig CME 5O DRILLING MeTHOD _HO1TOW Stem Augers
7 SAMPLES
- A REMARKS
ELEV, | & DESCRIPTION 3l 2. HAMMER
— | = 2l s w - REC.
DEPTH ;:. g g g g PBELRO:?N. A‘r‘r.
137.8]5% )13 |2|F
[ 0.0 Dense to loose tan fine SAND ]
- and clayey silt .
= -
t -
- sc| 48] 1 |DO| 22-23-25 18/1§ OVA = 0.3 ppm 3
r—
: B
- -
- =
C 21 |2 |DO| 9-9-12 | 18/14 OVA = 0.0 ppm ]
- 7]
g ]
,22.8 413 |D0| 3-1-3 | 6/18] OVA = 0.0 ppm ]
r 15.0 Compact to loose Tight gray fine ]
- to coarse SAND, some <clayey .
- silt 3
[ SM & i ]
a 20 |4 |DO| 9-10-101 12/18 OVA = 0.1 ppm :
: E
- .
s _
3 ;
. ]
- E
- -
[ 107.8 915 (DOl 4-5-4 (18/18| OVA = 0.1 ppm J
C 30.0 Compact to loose light gray fine p
- to coarse SAND, little clayey b
o .
L— silt -
[ 100.3 .
37,9 Lontinued on Sheet 2
Job No. 853-3079 : Draown LJW
Scals Iy Golder Associates chockeq . AES




5 10 00174 BORING LOG

p-22

SHEET__2 oF_ 2

AcE ELEV. __137.8 PrRogect.  SCDHEC/Bluff Rd./SC
DATUM H5L DATE STARTED 11/18/85 DATE compLETEp _ 11/18/85
DRILL RIG CME 55 DRILLING METHOD HO] Tow Stem Augers
@ SAMPLES
< <l REMARKS
ELEV, | & DESCRIPTION sl 8. ol
_ % = ~
- g g c g § H PaELRO:TN. RE%"T-
100.3 | = sla|z|+
305 Compact to loose 1ight gray fine ]
E g?]ioarse SAND, little clayey <] 2 6 | Dol 2-2-2 0/18 b
- SM -
3 9
[ 89.8 =
[ 48.0 Black Mingo Clay 1
- 87.8 CH{25]7 [DO| 15-10-15 0/18 =
.0 Boring terminated at 50.0°. .
Unable to install Monitoring Well N
in this boring due to running 3
L sands. This boring backfilled. =
E Monitoring well installed in ]
~ boring 25 ft. south of this =
- location. See Monitoring Well ]
i Log for details. ]
i 3
E Note: OVA refers 5
- to the reading E
g on an Organic 4
C Vapor Analyser when ]
b applied to the -
3 sample. 3
853-3079 LJW
Job No. . Drawn
SRR Lo Golder Associates i ES




17
5 10 00175goRiING LOG sl sueer 1 or 3

'FACE ELEV. 1369 ProJecT. SCDHEC/Bluff Road/SC

DATUM MSL DATE sTARTED _2-18-85 DATE compLETEp __ 2-26-85

DRILL RIG CME 55 DRILLING METHoD__MUD ROTARY

g SAMPLES
5 3lg REMARKS

ELEV. | & DESCRIPTION ol el . HAMMER

DEPTH | & g E Wl .| BLows REC/

136.9 | & z S132|5| rerew ATT.
- 0.0 Refer to boring BP-2 ud rotary drilled
- for stratigraphy above 49ft, a 9" diameter hole
[ 51 ft, set and grou-
§ a 6" diameter casing.-
- After grout seal had ]
o set, a 53" boring was]
C begun at 51ft.
-
C 8.9 Scale change at 58 ft. ’
- 58.0 é/
L Gray SILTY CLAY, some fine to .
2 coarse sand CH 80 11 100123-30-50 B/18 |Begin log at 58ft.
- 75.9 :

61.0

Tan fine SAND, little to some
silt.

T

SM

52f 2|D0}25-25-27 18/18

Thinly bedded fine to medium
SAND some silty clay.

T T N NI N AT T PGS TN N oY ST NS E I YT |

lll."’lll]]lllT]l]11IlllT]ll17Tf 17Tr]f71

KM
24 13 iD0J 12-12 N12/12
4514 |DO{11-16-29 [18/18
49.41 . Sample 5:87.0-89.0
87.5 CLontinued on Sheet 2
Job No 853-30/9 Gold Associat Drawn __MTF
Scale 1"=5" oider ates Checked MIE




10 001776 SHEET 2 oF _3
5 BORING LOG Bl — "
'ACE ELEV. 136.9 proect__ SCDHEC/BTuff Road/s
DATUM MSL DATE STARTED 2-18-85 DATE COMPLETED 2-26-85
prRILL RIG —_CME 55 DRILLING METHOD MUD ROTARY
r SAMPLES
5 al - REMARKS
ELEV. | @ DESCRIPTION f g . wanen |
DEPTH E E § s 'é-_‘ PBELRO:?N. S,
49.4 |5 51a =)~
- 87.5 | Thinly bedded fine to medium . . _ ) ;
[ SAND, some S]]ty C]&y. ~ 5 T0 Samp]e 5: 87.0-89.0 ]
- -
- ]
- ;
o sM| .
: y
F 20 | 6 Do |18-19-21 0/18 ]
= -
81 {7 {D0{26-31-50 (18/18 ]
—‘
]
-4
85 | 8 |00]28-35-20,p/17 ]
26.9 ]
110.0 Very stitf light gray and tan ]
SILTY CLAY, trace fine sand. p
81]9 [D0] 31-50 Ji7/12 .
-
CL R
]
3
p 81| 7000] 25-56  [12/12 ]
F 11,9 ]
125.0  Continued on Sheet 3
853-3079 . Drawn __MTF
Job No.
Scaloo 1]=5' GOIder ASSOC'QteS Checked . MTE

R




3 10 007 77 BORlNG LOG DW-1 SHEET _3__oF_3
,ucs eLev. 136.9 PROJECT __ SCOHFC/RIuff Road/SC
ATuM __ MSL DATE STARTED 2-]8-86TARY DATE COMPLETED ___2.26.85
pRILL RIG _ CME 55 DRILLING METHOD MuD_R9
v SAMPLES
= A REMARKS
ELEV. | & DESCRIPTION : w « HAMMER
—_— | = el s W REC. I
DEPTH | % 1R EIE penem | A :
11.91° il Bl B e
| 125.00 [Refer to description on Sheet 2 :
- 10.4] :
L 126.5 Mottled, white, pink, and laven- -
- der fine to medium SAND, some x
. silt. sm | 67 | 11| DO} 24-25-42 |18/18 -
: 5
F 2.4 75 | 12l00] 25-50  l12/12 ]
[ 13475 Brown fine to medium SAND, trace =
r silt. -
- =
o SP ~
1% 13 00| 566" |66/ ]
- -
- .
- 2
- )
- 2
[~ -
f . . _ TO0F :
440, ?qrd white SILTY CLAY, little g \141D0{59/6" 2/6/] 3
- ine sand. ¢ A monitoring well was
- B installed in this z
- ottom of Hole at 144.0 ft. boring. Refer to -
f Monitoring Well Log
N for details. j
- 3
: %
] E
' ]
T -
E -
3
o N
i ¥
MTF
Job No. _853-3079 _ . Drawn
oot T"ect Golder Associates checkea MTF |




5 10 D078

BORING LOG 42— SHEET 1 oF 2
'Acs ELev. —_137,3 PRovecT_ SCDHEC/B1uff Road/sC
DATUM ML DATE STARTED 2-22-85 DATE COMPLETED 2-23-85
DRILL RIG_LME 23 oriLLING meTwopMUD_ROTARY
a SAMPLES
s i REMARKS
ELEV. |& DESCR PTION 3 g . HAMME R
DEPTH é E g ,g, g PBELRO:?N. RE%TI
137.3(° _ | |3 |2|*
- 0.0 Refer to boring BP-3 for strati- Mud rotary drilled A
N graphy above 49.0 ft. p 9" diameter hole ]
C to 51.5 ft. set and 1
N grouted a 6" diameter
N casing. After grout 7]
- seal had set, a 53" -
8 diameter boring was J
X begun at 51.5 ft. j
[ 83.8| |Scale change at 53.5 ft. .
F 533 | stiff black SILTY CLAY ci| 80[1 [00]19-30-50 | -- 3
L 3
- 80.3 | ]
7.0] | Stiff gray SILTY CLAY, some fine -
sand. _ N
12| 2{00| 5-5-7 }18/18 3
CL :
]
]
25 13 {DO| 10-10-15/18/18 j
]
67.3 ' 33 1 400} 8-11-22 {18/18 ]
/0.0 Gray fine to medium SAND, some ]
clayey silt to some silt. ]
SM ]
50 ]
100f 5100 {20-47-= 17/17 3
.
100 50 ]
6 (D0 21-74‘.. lO/lF ]
- ]
L .
- 54.8 ]
82.9 Continued on Sheet 2
Job No. _893-3079 i prown _MTF
Scale 1" =5 GO|der ASSOCIOteS Checked MTF
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i

210 00779 - 2
' BORING LOG D42 SHEET oF
’.URFACE ELEV. 137.3 PROJECT SCDHEC/B1uff Road/SC
DATUM MSL DATE STARTED 2-22-85 DATE compLETED _2-23-85
DRILL RIG CHE 55 DRILLING METHOD MUD_ROTARY
@ SAMPLES
5 <|= REMARKS
ELEV. | & DESCRIPTION o § « HAMMER
= Sl lw REC.
DEPTH | 2 s § 3 'é‘ PBELRO:TR. 4
54.8 | % Zia |z~
- 82.5 Gray fine to medium SAND, some )
- silty clay to some silt. _36.90
2 1004 7 PO [ 17-36 116/16 j
- SM ]
r 0048 Do [30-20 |99 ]
- 44.3 J
- 93.0 Hard gray SILTY CLAY, trace fine £0 ]
- 42.3 sand. CH §10049 DO ]9-43-? 17/17 ]
95.0 Bottom of Hole at 95.0 ft. A monitoring well was]
installed in this n
boring. Refer to
i Monitoring Well Log A
C for details. B
g ]
C ]
- .
C ]
- ;
= .
b -
- 4
; ]
® E
C ]
MT+
Job No. 853-3079 . Drawn
Seals 1" =5" Golder Associates Chocked HIE
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SHEET 1 OF 3

ACE ELEV. 137.4 PROJECT __ SCOHEC/RIuff Road/SC
DATUM MSL DATE STARTED 2-26-88 DATE COMPLETED ___3-1-85
. w SAMPLES
3 il REMARKS
ELEV. | & DESCRIPTION 3| o HAMMER
DEPTH | % Slg || u| oows |rees
[- 4 [re a B
137.4 & gldlz|8] ™
- 0.0 | |Refer to borings BP-3 and DW-2 Mud rotary drilled
= for stratigraphy above 95 ft. a 9" diameter hole -
— to 53.5 ft. set and ]
N grouted a 6" diamete:
o casing. After grout 4
- seal had set a 53"
- diameter boring was ]
[ begun at 53.5 ft. .
- Scale change at 58 ft. .
— 79.4 L /lf _
- 8.0 Refer to borings BP-3 and DW-2 ]
o for stratigraphy above 95 ft. -1 1170 -- 4/24 .
. .
N -
"!I' 3
C ]
F b
[ -12 170 -- 6/24 i
B -
- .
- h
- .
o B
N J
L_ —
3 E
- -4
. ]
; ]
_ :
o ]
[ 49.9 ]
87.5 Continued on Sheet 2
Job No. 853-3079 . Drawn _MIE
Scale 1 =5 Goider Associates Checked MIE




i 018 ) 2
3 ’1 ] U U 01 BOR'NG L.OG DW-3 SHEET OF
ace ELev. 137.4 PROJECT ___SCOHFC/Bluff Road/SC
patum ML DATE STARTED __2=26-85 DATE COMPLETED — 3185
ORILL RIG __CME 55 DRILLING METHOD_-MUD ROTARY
» SAMPLES
5 <| = REMARKS

ELEv. | 2 DESCR [PTION 3 g . wauwen |

DEPTH E E g ; "S PBELRO:?N. KT T

49.9|h 13| 2|~
L 8/7.5 Refer to borings BP-3 and DW-1 ]
C for stratigraphy above 95 ft. .
- 3
N 4
- E
- =
[ 38.9 Begin Log at 98.5 ft. —:
- 3978£P Gray SILTY CLAY, trace fine sand. CLQOOG 00| 50/6" 4/6 | ]

1.0 Brown fine to medium SAND, trace 5

_ silt. N
- P
:_ ]
- 1
-
2 3
. sp| 26 4 [D0|12-12-14 B/18 ]
. .
: ]
- -
- -
- .
: :
ﬁ 40{5 |D0[19-19-21 |3/18 ]
L 12.4 >

125.0 _ Contipyed on Sheet 3 e

Job No. _853-3079 . Drawn

Scaie 1" =5" G°|der ASSOCIO'GS Checkaed MTE




a4~
3 '] O OO e} 2 BOR|NG LOG DW-3 SHEET _3 OF 3
ACE ELEV. _137.4 PROJECT SCOHEC/Bluff Road/SC
DATUM ngalé = DATE STARTED ___2-=26=85 DATE COMPLETED 3-1-85
DRILL RIG DRILLING METHOD 0D ROTARY
8 SAMPLES
o ol REMARKS
ELEV. 2 DESCRIPTION ol 2 « HAMMER
DEPTH | & Slglg|e| Bows Py
= 15| 2| %] rerem ATT.
12L4 L z ® z L
-125.0 Brown fine to medium SAND,
i trace silt. Sp i
- 9.4 ]
T 1280 Hard wniteé SILTY CLAY, trace i
[ 7,9) | fine sand. 11104 6 | DO 25-5Q0/6" 112/12 ]
-129.5 Bottom of Hole at 129.5 ft. A monitoring well was]
F installed in this ]
o boring. See ]
- Moritoring Well Log
" for details. ]
- ]
- -
o ]
]
C ]
- -
a :
- ]
: ]
E 3
: ]
r— -
- -
L -
]
R ]
- ]
Job No. 853‘3079 . Drawn _MTF
Scals =5 Golder Associates choekea MIE
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3 10 00138

"l'l'[1lll"l’]]lllTrl]Illrl‘rTIII]

BORING LOG - sweer 1 oF 1
.FACE ELEV. - PROJECT SCDHEC/Bluff Rd/S.C.
DATUM MSL DATE STARTED __8/22/85 DATE COMPLETED __8/22/85
DRILL RIG __CME 55 DRILLING METHOD Hollow Stem Auger
@ SAMPLES
= ol B REMARKS
ELEV. | & DESCRIPTION bl I3 ™ HAMMER
DEPTH | % 1B | g|w| pows Ry
= 513128 rPerem ATT.
(-] =7 @ x [
t0.0
X Stiff, light brown and gray,
o - CLAY trace fine sand. CL
- 59 | 1./D0J10-24-35 | 16/18 govA= 0.0 ppm
-
. 47 12 |D0|13-22-25 ] 16/18 OVA= 0.4 ppm
[ 713 1D0j5-5-2 7/18} OVA= 8.5 ppm
16.5 Boring Compliete at 16.5 ft.
Backfilled with cuttings to
surface.
Note: OVA, refers

to the reading on
an organic vapor
analyzer when
applied to the
sample.

YT T N I TS AT SN NS TSN EE U NN O TN ST e

Lot a2

Scale

Job No._853-3079
IT='5l

Golder Associates

Drawn

SKB

Checked WBL
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BORING LOG _I-2 SHEET 1 __ oF 1
FACE ELEV. 2 PROJECT SCDHEC/Bluff Rd/S.C.
DATUM MSL DATE STARTED 8/23/85 DATE COMPLETED i
DRILL RIG __CME 55 DRILLING METHop__ Hollow Stem Auger
s SAMPLES
5 <|ls REMARKS
. DEPTH | & o A B REC.
E % § g 'f-‘,: PELRO:?N. A""’-
o o t 4
L 0.0
i Loose tan fine SAND little
B silt. SP+
- Sk
-
-
B
B OVA= 9.5 ppm
r 5 11 [DO] 1-2-3 13/18
16.5 Boring Complete at 16.5 ft.
Backfilled with cuttings to
surface.
Note: OVA, refers

to the reading on
an organic vapor

analyzer when appl
ied to the sample.

1
PR TET N £ 10 v o o T 0 L e L O T O TR o) Wyl VS W e oy 0 o v S0 Y (o Tl [T VT VT VWL U LA o % 0 Ty

Job No. 853

-3079

TR
Scale 1"=5

Golder Associates

Drawn

SKB

Checked WBL




5 10 001¢5
BORING LOG =2 — svEeT 1 or 1
ACE ELEV. = provgcT  SCDHEC/BIuff Rd/S.C.
DATUM MIL DATE sTArTED _8/23/85 DATE CoMPLETED _8/23/85
priLL RiG _CME 55 DRILLING METHop_Ho110W Stem Auger
5 @ SAMPLES
S 5 § REMARKS
ELEV. | & DESCRIPTION cl& | = HAMMER
= w a ;
DEPTH E E g - "': :ELRO:TN, RECATTA
» ila|z2|~
- 0.0 3
B Stiff, light brown and white 3
5 CLAY trace fine sand. CL -
; ;
- P9 |1 [oo | 2-13-16 [16/18] ovA= 0.3 ppm
- — -
3 36 |2 [oo|10-16-20]18/18] ovA= 0.3 ppm
14.5 Loose, white buff fine SAND - -
some_Silt. P Ml 6|3 loof1-1-5  [1001d VA E2-Opem 3
16.0] | Boring Complete at 16.0 ft. B
Backfilled to surface with ]
cuttings. ]
Note: OVA, refers{
to the reading on -
an organic vapor
analyzer when "
applied to the -
sample. E
]
-
- ]
SIS=IH
Job No. ‘ - . Drawn SKB
T B Golder Associates checkeg WBL
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2 10 00136 BORING LOG Snk=A4 SHEET _ | oF

URFACE ELEV. PROJECT SCDHEC/Bluff Rd/S.C.
atum ML oaTE starrep _8/24/85 DATE compLeTED _ 0/24/85
pRiLL RiG __CME 55 DRILLING METHOD__HO110W Stem Auger
@ SAMPLES
g <l REMARKS
ELEV. | & DESCR IPTION 8 g g A
= a w REC.
=i E - g i '5 P'ELRO:?N. %"
5 Ela|z|F

Stiff, Tight brown CLAY trace
fine sand.

CL

",",",'Q
q

41| 100 | 10-14-22|16/18| OVA= 1.6 ppm

(o))
o

Loose, tan, fine SAND some to|gy
Tittle silt.

to
SP1 & | 2]oo] 3-3-5 |1a/194 OVA= 4-B ppm
SM
5 | 3lpo| 1-2-3  |12/14 OVA= 0.9 ppm
16.0 Boring Complete at 16.0 ft.
Backfilled to surface with
cuttings.

Note: OQVA, refers
to the reading on
an organic vapor
analyzer when
applied to the
sample.

"VlI['V'U'll'llll!l"llT]l!ll'lll"l[ T.'['l"'lllt[ll

POt ] 07 AV Ty O Wy srec L B e o T a1 v v T ey TR o VA A SRR VRS WSV VRt i [TV ol YR Y e [ 10 v Ly |

Job No. _853-3Q79
Scale _1'=5"

Drawn S*,KB
Checked WBL
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3 10 00187

BORING LOG T-5 SHEET _1 oF _1
; SCOHEC/BIuff Rd/S.C.
“URFACE ELEV. PROJECT
ATUM MSL oate starrep _ 8724783 DATE compLgTep _8/24/85
CME 55 Hollow Stem Auger
DRILL RIG DRILLING METHOD
v SAMPLES
. <|= REMARKS
ELEV. 2 DESCRIPTION : g x HAMMER
T < o u BLOWS REC.
CEPTH E lgs g g %‘ PER 6 IN, A
- 0.0 Stiff, tan CLAY trace fine . f
- sand. CL ]
- ]
' &1 |1 [po]16-19-22 [ 11/180va= 0.5 ppm ]
- 6.5 Loose, tan, fine SAND some -
: silt. SM ]
s 912 |p0|3-4-5 | 6/18|0VA= 2.7 ppm :
a grading to, 4 |3 Jooji-2-2  |11/1g0VA= 0.4 ppm .
- Very loose, tan fine to med- |SP| 3 |4 |po|1-2-1 12/1g0VA= 9.4 ppm ]
C ium SAND trace silt. )
- 3
_ : Note: OVA, refers -
- 25.0 Boring Complete at 25.0 ft. to the reading on ]
- Backfilled to surface with an organic vapor ]
T cuttings. analyzer when applied
[ to the sample. ]
- .
Job No. —B33-3079 Gold Associates oraown
Scale __1"=5" older Checked NBL




'; URFACE ELEV. PROJECT
ATUM

5 10 001328

BORING LOG ———

SCDHEC/Bluff Rd/S.C.

SHEET ! OF

MSL DATE sTaRTED 8-28-83 DATE compLETED __8-28-85
I DRILL RIG__ CME 55 DRILLING METHOD_ Ho110wW Stem Auger
. @ SAMPLES
S < § REMARKS
ELEV. | & DESCRIPTION °1& | e HAMMER
DEPTH | % alg ; w | BLOWS nzc/
E % 3 g E PER 6 IN. ATT.
@D
- 0.0 Stiff CLAY trace fine sand. CL -
s ]
- ;
— -
C .
[ ]
o -
L 10.0 3
C Loose, tan fine SAND some silt. [SM| 12] 1| Dd 4-6-6 18/18 ,
grading to, 1| 2/ od 1-0-1 |6/18 b
N
]
B
Loose, tan, fine to coarse SAND |sP} 2 | 3| DG 3-1-1 0/18 E
trace silt. b
]
4
- ]
37.5 Continued on Sheet 2
Job No. __853-3079 . SKB
>N Golder Associates Drawn

Scaje 135"

Checked WBL




‘ACE ELEV.

5 10 001869

paTum __MSL

CME_55 Mud Bug

BORING LOG 12—

SCDHEC/Bluff Rd/S.C.

PROJECT

paTE starep _8-28-85

SHEET 2 ___ ofF _2

Hollow Stem Auger

DATE COMPLETED 8-28-85

Scale

DRILL RIG DRILLING METHOD
“ SAMPLES
o <|= REMARKS
ELEV. | & DESCRIPTION 318 |« HAMMER
DEPTH | & o Wl w)| sLows REC,
| E % g 5 E PER € IN. A,
C 37.5 )
- Loose, tan, fine to coarse SAND |SP ]
: trace silt. ]
s 2 {4 {D0|1-1-] 12/14 ]
- -
C 3
3 ;
- 1
[ ]
C ]
— -
: ]
- :
-
.?;_Oﬁ__h Stiff CLAY. ~lcnlsols |ool1a-23-27 | 0/18 ]
1.5 Boring Complete at 51.5 ft. -
- Backfilled with cuttings to ]
[ surface. ]
3 -
C :
- 3
: ]
E .
: 5
b -
: :
- -
- 3
- :
- J
® 5
: .
Job No. 853-3079 . Drawn __SKB
T=5" Golder Associates chockeq . WBL




5 10 00120
BORING LOG - sweet_1_ o
ACE ELEV. = progect SCDHEC/B1uff Rd./SC
DATUM MSL oATE starrep _ 11/ 14/8 DATE compLeTep __ 11/14/85
oriLL rig__CME 59 DRILLING METHOD Hollow Stem Augers
@ SAMPLES
s <|= REMARKS
ELEV. | & DESCRIPTION 3| = HAMMER
= s> ¥ REC,
DEPTH E % g g g PBELRO:?N. ATT.
] @ = -
- 0.0 Firm yellow gray to gray SILTY ]
- CLAY and fine sand 4
E = =
E. 30 | 1{DO| 12-18-12|18/18 OVA = 0.5 ppm =
C 7| 2|D0| 7-3-4 |18/18 OVA = 0.0 ppm -
- 10.0 Loose 1light gray fine to coarse )
F SAND, trace silt .
€ . s
4| 3/po| 5-3-1 |--- | OVA = 0.0 ppm E
= 5| 4/D0| 2-3-2 10/1§ OVA = 0.1 ppm E
: :
- .
E 2|5 |DO| 2-1-1 10/1§ OVA = 0.0 ppm =
C ]
& j
p—
37.5  Continued on Sheet 2
Job No. __853-3079 . o Lo
s =g Golder Associates oy . BES




3 10 00191 BORING LOG -/ SHEET 2 oF
~URFACE ELEV. — PRovect. SCDHEC/BIuff Rd./SC
ATUM MSL DATE STARTED 11/14/85 DATE compLgTEp _11/14/85
DRILL RIG CME 55 DRILLING METHOD Hollow Stem Augers
B SAMPLES
- s REMARKS
ELEV. | & DESCRIPTION ote |« HauMer |
DEPTH | % w @ | w| BLOws EC,
g % g ; E PER 6 |N. ATT.
- 37.5 Loose 1ight gray fine to coarse ]
- SAND, trace silt —1E 00 12/6" 5761 OVA = 0.6 ppm j
: SP ]
N 3
- el
- 44.5] | Stiff medium gray CLAY with | =
[ 46.5 Boring terminated at 46.5". -
[ Hole abandoned due to possible 3
- trace organics in sample #6. ]
- Hole backfilled with cuttings. ]
g 3
. ]
3 7
L ]
: :
L B
[ Note: OVA refers A
N to the reading on 7]
o an Organic Vapor
[ Analyser when =
- applied to the N
- sample. ]
» 3
Job No. 853'3079 . Drawn LJW
scals . 1"=5" Golder Associates chocked _AES




- i 3
3 10 0019 9 BORING LOG Z=— SHEET OF
| SURFACE ELEV. = PROJECT SCDHEC/Bluff Rd./SC
ATUM i paTE starrep _ L1/17/85 DATE compLETEp _11/17/85
| [ oriLe ric ___CME 55 DRILLING METHOD_HO110W Stem Augers
@ SAMPLES
5 <l REMARKS
|| Eev |2 DESCRIPTION 313 ]. s
: DEPTH | & g g g |w| sows [
: g # g .,_. PER 6 IN. =
C 0.0 Brown SILTY CLAY some fine sand Boring located 350" ]
N west of P-19 1
= CL =
e ;
~ 7.0 Red-brown fine SAND some silty =
- clay -
C SC 3
; ]
‘ moist at 14° 3
[ 16.0| | Red brown to gray fine to medium §p- ]
o SAND, Tittle silt SM =S
C 10]1 (DO| 6-5-5 18/19 OVA = 0.4 ppm 3
[ 20.0 Boring terminated at 20.0' and 3
i backfilled with cuttings s
= immediately after boring. -3
= .
z ]
C Note: OVA refers 3
= to the reading on ]
L an Organic Vapor .
C Analyser when 3
o applied to the ]
E sample. ]
: ]
Job No. 253-3079 . Drawn __AES
| Lseon Y Golder Associates checked AES
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32 10 00793 BORING LOG =2

SCDHEC/Bluff Rd./SC

SHEET 1% e 1

SURFACE ELEV. PROJECT
ATUM = DATE starTep _11/17/85 DATE compLETED _11/17/85
DRILL RIG CME_55 ORILLING MeTHop_Hollow Stem Augers
@ SAMPLES
s ol - REMARKS
BDEPTH | = Sl lw REC.
DEPTH E % g g g :ELRO:TN. A‘r -
1 @ z L= J
t 0.0 Gray SILTY CLAY some fine sand Boring location 3
- cL 150' west of P-19 -
C 3.0 Yellow brown SILTY CLAY and E
= fine sand ad
- CL ]
: .
- E
r 8.0 Light yellow gray fine SAND ]
5 some clayey silt SM E
[ 11.0| | Moist light red brown to gray M ; .
~ fine SAND some clayey silt % i
\ ..
‘ 12| 1/00| 6-6-6 | 18/18 OVA = 0.2 ppm -
: ;
1 20{ 2({DO| 9-10-10 | 12/14 OVA = 0.3 ppm ]
T 20.0 Boring terminated at 20.0' and 3
i backfilled with cuttings i
~ immediately after boring. =
: N
b Note: OVA refers 1
r to the reading on S
C an Organic Vapor
- Analyser when -4
applied to the -
sample. ]
Job No. 853-3079 . Drawn AES
e 1"=5' Golder Associates T S




5 10 00194 BORING LOG 22— SHEET oF
SURFACE ELEV. — PROJECT SCDHEC/BIuff Rd./SC
S
ATUM e DATE sTarTep _11/17/85 DATE compLETED _11/17/85
DRILL RIG CME 55 DRILLING METHop_Hollow Stem Augers
] SAMPLES
o o - REMARKS
ELEV. | & DESCRIPTION o122 |« HAMMER
DEPTH | & alg §|w| Bows |rec,
E % g 2| PER 6 N, T.
- 0.0 Gray SILTY CLAY some fine sand Boring Tocation 3
s CL 150" west of P-19 -
[ 3.0 | | Yellow brown SILTY CLAY and ]
- fine sand 3
C CL ]
- 8.0 Light yellow gray fine SAND ;
- some clayey silt SM ]
C 11.0 Moist Tight red brown to gray SM .
o fine SAND some clayey silt -
= -
12| 1/00| 6-6-6 | 18/1§ OVA = 0.2 ppm ]
201 2/DO| 9-10-10 ]12/14 OVA = 0.3 ppm h
20.0| | Boring terminated at 20.0' and p
backfilled with cuttings ]
immediately after boring. ]
]
i
Note: OVA refers
to the reading on 1
an Organic Vapor J
Analyser when ]
applied to the -
sample. ]
Job No. 853-30/9 . Drawn AES
Scale 1755 Golder Associates checked _AES




5 TU DUTYS

BORING LOG ——= sweer 1 or 1
URFACE ELEV. - PROJECT SCDHEC/Bluff Rd./SC
ATUM MoL DATE sTarTED . 11/21/85 DATE compLETED _11.21/85
oRiLL Ri6 —CME 550 DRILLING METHOD_Hollow Stem Augers
v SAMPLES
° <|s REMARKS
ELEV, | & DESCRIPTION 318 = HAMMER
DEPTH | & gleg Y ) REC.
0.0 Red brown SILTY CLAY some fine Boring located 300 1
C sand CL northwest of P-20 7
[ 2.5 Tan fine SAND and silty clay ]
- s¢ 3
:- -—-1
- .
ElS.O Tan medium to ccarse SAND, sp ]
o trace silt, trace fine gravel b
[ ]
- 17 |1 |D0| 10-8-9 |18/14 OVA = 0.8 ppm ]
[ 20.0 Boring terminated at 20.0' and ]
C backfilled with cuttings ]
— immediately after boring. .
E B
: 3
: :
[ Note: OQVA refers ]
- to the reading on
C an Organic Vapor ]
Analyser when n
applied to the -
sample. ]
853-3079 AES
Job No. . Drawn
Scale  Lnegl Golder Associates chockeq AES




URFACE ELEV. 136.6

BORING LOG Q=l—

SCDHEC/Bluff Rd/SC

SHEET _1  oF_-2

; PROJECT
atum — MSL paTe starTep 12216285 DATE compLeTED _ 12-17-85
ve
! DRILL RIG ___Davey DRILLING METHOD_Rotary
i
» @ SAMPLES
5 <ls REMARKS
ELEV. | & DESCRIPTION °l12 | HANMER
DEPTH | & A E Wl u| B8LOwWS “EC/
x L1 S | 2| PereN ATT.
* zZ| 3 z | -
- 0.0 Reddish brown CLAYEY SILT, some [ML

Il]']lll171

fine sand

— e .. . ._{
- 6.0 White slightly micaceous fine
— SAND, some silt o V_~MSM
- 8.0 White fine to coarse SAND, trace
o silt
| r
- sP

1""[!!1]1111]][1 LI I 0 B B L L O LR R LA BNLER B

No samples taken,
Boring logged from
auger cuttings.

37.5

Continued on Sheet 2
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Drawn
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(]

0197

BORING LOG XL —

SHEET _2__ oF

2

SURFACE ELEV. 138.6 ProJecT SCDHEC/Bluff Rd/SC
irum __MSL DATE sTamTep _12-16-85 DATE comPLETED _12-17-85
f orRiLL Ri6 _Davey DRILLING METHoD_Rotary
i v SAMPLES
r |« REMARKS
! ELEV. a_" DESCRIPTION o g « HAMMER
¢ DEPTH | & e W, BLOWS REC.
é % § g E PER 6 IN, At
t37.5 White fine to coarse sand, trace ]
- silt 4
- , SP -
- ]
- N
- ]
- h
- 49.5 Black to gray CLAY cL B
- b
C 53.0 Boring terminated at 53.0 ft. ’
- See Monitoring Well Log .
s for well details. ]
- 3
- B
- ]
g ]
® ;
853-3079 MTF
Job No. . Drawn
Scale __1"=5" Golder Associates Checked _MIF
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z 10 00198 s
y BORING LOG SHEET _L_ oF
URFACE ELEV. 138.7 ProJecT__SCDHEC/BTuff Rd./SC
aTum ___MSL DATE sTarTED _12/3/85 DATE comPLETED __12/3/85
pRILL Ri6 _CME 53 DRILLING METHop_Hollow Stem Ayger
H SAMPLES
B 318 REMARKS
ELEV. | @ DESCRIPTION °1g2 |« e
ELEV. | & a =
DEPTH ::: = g g g PaELRO:TN. IE%TT-
138.7/ 5 5|al=|~
- 0.0 Orange brown SILTY CLAY and fine No samples taken. 7
- sand Boring lcgoced from 4
:— cL auger cuttings. 4:
—130.7 .
- 8.0 Yellow brown fine to medium SAND, g
L 1ittle clayey silt SP4 =
- SM =
o P _:
F 15.0 Yellow-gray fine to coarse SAND, ]
- Tittle silt vi
- SP 5
: SM 3
- T
3 f
- ~
E c
€ 5
10152 ]
7.5 Continued on Sheet 2
Job No. _833-3078 . Drawn AFS
S T Golder Associates i B ABS




SURFACE ELEV. __138.7 PROJECT

ATUM

BORING LOG

0-2

SCDHEC/Bluff Rd./SC

SHEET _2__ oF

MSL

DRILL RIG__CME 55

DRILLING METHOD

o o Do
DATE sTamTED _1o/3/89

Hollow Stem Auger:

DATE comPLETED __ 12/3/85

@ SAMPLES
5 <ls REMARKS

ELEV. |2 DESCRIPTION ol £ = HAMMER

DEPTH | & a REC.

PEFTH | & | E|5|8] renen | Am

101.2” § @ = g
E 37.5 Yellow gray fine to coarse SAND, ]
: lTittle silt s
= 5P+ A
o SM <
3 3
[ 88.6 E
- 50.1| | Stiff dark gray SILTY CLAY oL .

‘&.l -] 1]T0] -- --- _:

P aZ.6 Boring terminated at 52.6'. See K
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Results of Chemical Analysis
of
On-Site Soil Samples
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Client: Golder Associlates ABL Number: 202-2¢5
Project: Sudhel/Bluff Rd. S.C. Client Number:
(Invoice to) 853-3079
P.0. 85-0118
Address: 3772 Pleasantdale Road Same ettt s 2 S TR
Suite 165 * For In-House Use *
Atlanta, GA 30340 * *
* *
Attention: Mr. A.E. Stone, Jr. * »
i*iiiiilii*{**iiii{Qi‘i***’ili*l}il{*l!{*il{}i'*’i*i*i’****{{l**f}}!l**{}{*;{;**'*"'
Sample: water x soil tissue Sampled by: Golder (A.E. Stone, Jr.)
Other: ABL Manager: F. Gheesling

Sampled: 1/23/85 Received: 1/30/85 Required: 3/5/85 Completed: 2/26/85

ff{!*}l****i}ifllil}{{ll*iil{{{i&}ililiii{ilﬁli{l{iiilli{i{i{ii’i{ill{liiil}i{i*iiiii

Sample
number Station Test _required Results
{ppb)
T1866  Composlite 2 GC/MS FRACTION-ACID COMPOUNDS
Z2-Chlorophenol <10
2,4-Dichlorophenol <10
2,4-Dimethylphenol <10
4,6-Dinitro-0-~cresol <5
2,4-Dinitrophenol <50
2-Nitrophenol <20
4-Nitrophenol <50
P-chloro-M-cresol <10
. Pentachlorophenol <10
Phenol <10
2,4,6~Trichlorophenol <10
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Client: Golder Assoclates ABI Number: 202-265
Project: Sudhel/Biluff Rd. S.C. Client Number:
' (Invoice to) 853-3079
P.0. 85-0118
Address: 3772 Pleasantdale Road Same SRR SRR
Suite 165 # For In-House Use *
Atlanta, GA 30340 * *
hd *
Attention: Mr. A.E. Stone, Jr, * »
lli{{}{{ii*iilill{l{*i{ii*i*i*{i*{**}{i{i{l‘l{{}{ll{i*’}{ii”i"””**i**iii}i{{{;‘*{
Sample: water x soll tissue Sampled by: Golder (A.E. Stone, Jr.)
_Other: ABL Manager: F. Gheesling
Sampled: 1/23/85 Received: 1/30/85 Required: 3/5/85 Completed: 2/26/85

;g{;;*i};ti!**i**i*lli**ililiiiii;;44;.5&;*;4;;fiiiftribliil***liii!ii&{aa;g..,,*,.,,

Sample

number Station Test required Results
“Tppb)
T1867 Composite 3 GC/MS FRACTION-BASE/NEUTRAL COMPOUNDS

Acenaphthene <10
Acenaphthylene <10
Anthracene <10
Benzidine <40
Benzo (a) anthracene <10
Benzo (a) pyrene <20
3,4-Benzo-fluoranthene <20
Benzo (ghl) perylene <20
Benzo (k) fluoranthene <20
Bls (2-chloroethoxy) methane <20
Bls (2-Chloroethyl) ether <20
Bis (2-Chloroisopropyl) ether <20
Bis (2-Ethyl-hexyl) phthalate <10
4-Bromophenyl phenyl ether <10
Butyl benzyl phthalate <10
2-Chloronaphthalene <10
4-Chlorophenyl phenyl ether <10
Chrysene <20
Dibenzo (a,h) anthracene <20
1,2-Dichlorobenzene <10
1,3-Dichlorobenzene <10
1,4-Dichlorobenzene <10
3,3'-Dichlorobenzidine <20
Diethyl phthalate <10
Dimethyl phthalate <10
Di-N-Butyl phthalate <10
2,4-Dinitrotoluene <20
2,6-Dinltrotoluene <20
Di-N-Octyl phthalate <10
1,2-Diphenylhydrazine <20
Fluoranthene <10
Fluorene <10
Hexachlorobenzene <10
Hexachlorobutadiene <5

Hexachlorocyclopentadiene <5

Hexachloroethane <10
Indeno (1,2,3-cd) pyrene <10
Isophorone <10
Naphthalene <10
Nitrobenzene <10
N-Nitrosodi-methylamine <10
N-Nitrosodi-N-Propylamine <10
N-Nitro-sodiphenylamine <10
Phenanthrene <10
Pyrene <10

1,2,4-Trichlorobenzene <10

FAYoS v v &
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Client: Golder Associates ABI Number: 202-265
Project: Sudhel/Bluff Rd. S.C. Client Number:
(Invoice to) 853-3079
P.0. 85-0118
Address: 3772 Pleasantdale Road Same TS I I
Sulte 165 * For In-House Use *
Atlanta, GA 30340 * *
* »
Attentlon: Mr. A.E. Stone, Jr. - *
[TYTTT TS SRR LR S L 2 22 20 g bt g I-"‘l'l‘l’i’*i*{{{}{{{{f}*H*i{li*l’i* b 33 23
Sample: __ water _x soil tissue Sampled by: Golder (A.E. Stone, Jr.)
Other: ABI Manager: F. Gheesling
Sampled: 1/23/85 Received: 1/30/85 Required: 3/5/85 Completed: 2/26/85
li}ill“ii*iiiil{l’{l—il‘iH*“*l*l"l"l’ii*l*‘l*l“l‘ll‘Hil‘l‘iil“liiii.i"ﬂ{{iilimﬂlﬂ*i*
Sample
number Station Test required Results
pp
11868 Composite & GC/MS FRACTION- PESTICIDES
Aldrin <0.005
BHC-alpha <0.005
BHC-beta <0.005
BHC-delta <0.005
BHC-gamma <0.005
Chlordane <0.050
4,4'.DDT <0.010
4,4'-DDE <0.005
4,4'-DDD <0.010
Dieldrin <0,005
Endosulfan-alpha <0.005
Endosulfan-beta <0.005
Endosulfan sulfate <0.010
Endrin <0.005
Endrin aldehyde <0.010
Heptachlor <0.005
Heptachlor epoxide .(0.005
PCB-1242 <0.050
PCB-1254 <0.100
PCB-1221 <0.100
PCB-1232 <0.100
PCB-1248 <0.100
PCB-1260 <0.200
PCB-1016 <0.050

Toxaphene <0.050




raygve v wvi

Page 19 of 20

3 10 00232

Client: Golder Associates ABI Number: 202-265
Project: Sudhel/Bluff Rd. S.C. Client Number:
(Involice to) 853-3079
P.0. 85-0118
Address: 3772 Pleasantdale Road Same faiatiotnindoio oo doiobaiddobododd
Suite 165 * For In-House Use *
Atlanta, GA 30340 b *
» >
Attention: Mr. A.E. Stone, Jr. ~ *
I--l*!*IH}ilﬂl**l'i**‘lii'*il}{}{{-‘.“;..*‘***“"*.m“4}}{}i*l*m‘l*’m’l‘M"iti-[*}“
Sample: water _x soil tissue Sampled by: Golder (A.E. Stone, Jr.)
Other: ABI Manager: F. Gheesling
Sampled: 1/23/85 Recelved: 1/30/85  Required: 3/5/85 Completed: 2/26/85
{%;:::.“..:"w::::::#:#:’:::####::-.::.-:::::-e,#H{ii-}iili‘i"l”m“ﬂ"mm%m“*ﬂi
Sample
number Station Test required Results
ppm
T1869 Composite 5 METALS
AntImony <0.02
Arsenic 0.06
Beryllium <0.002
Cadmium <0.001
Chromium 7.0
Copper 6.4
Lead <0.01
Mercury <0.002
Nickel <0.04
Selenium 0.13
Silver <0.1
Thallium <0.01
Zinc 0.542
T1870 Composite 6 Cyanide <0.1
T1871 Composite 7 Phenols 141

-
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Client: Golder Associates ABl Number: 202-327
Project: Sudhel/Bluff Rd. S.C. Client Number:
(Invoice to) 853-3079.5.4
) P.0. 85-0103-0118
Address: 3772 Pleasantdale Road Same LT 2 L TR
Suite 165 * For In~House Use *
Atlanta, GA 30340 * .
» *
Attention: Mr. A.E. Stone, IJr. - -

ii!{ii!i!lil&iili{.'f{ilii.}li{}iiliilli*!i'll.Iil*ii’i{iiiﬁl}iiili&ifii.}!i}{{i!iii!fli}iiliii&ii
Sample: water x soil tissue Samplted by: A.E. Stone, Jr.

Other: ABI Manager: F. Gheesling

Sample _ Sample Report Report
Taken: 1/23/85 Received: 1/30/85 Required: 4/30/85 Issued: 6/7/895

EX R ST IS A2 S22 X222 2 T TR RTR ST NRNTINFTISLEL oSSR L 2222t 2T Y TRRI IR s ey Y SR T Y T Y Y 3

Sample Book/Page Run 1 Run 2
number Number Station Test required Results Resulits
{ppb) “(ppb)
GC/MS VOLATILES
T 1849 4-3 Benzene 7 4
Bromoform <10 <10
-T-
Bor”\\j S '-l Carbon tetrachloride <G <5
S&mp‘& R Chiorobenzene <5 <5
Chlorodi-~bromome thane <5 <5
Chloroethane <19 <10
2-Chloroethylvinyl ether <10 <10
Chloroform <5 <5
Cis-1,3-dichloropropene <19 <i0
Dichlorobromomethane <5 <5
1,1-Dichloroethdne <
1,2-Dichloroethane <10
1, 1-Dichloroethylene <5
1,2-Dichloropropane <10
Ethylbenzene <5
Methyl bromide <1
Methyl chloride <10
Methylene chloride <5
1,1,2,2-Tetrachloroethane <10
Tetrachloroethylene <5
Toluene 7
1,2-Trans-Dichloroethylene <5
1,1,1-Trichloroethane <5
1,1,2-Trichloroethane <
Trans-1,3~-dichloropropene <10
Trichloroethylene <5
Yinyl chloride <10
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ABl Number: 202-327

Client Number:
853-3079.5.4
P.0. 85-0103-0118

A S

-J'JL'_
Client: Golder Associdtes
Project: Sudhel /BLuff Rd. S.C.
(Invoice to)
Address: 3772 Pleasantdale Road Same
Suite 165
Atlanta, GA 30340
Attention: Mr. A.E. Stone, Jr.

* For In-House Use *
*

*
-+

*
*
*

LR AL a2 S i d s d sl 22T S TR e e YIRS S LIS s bbb a s b and sl ST Ry e 2 2T

Sample: water x soil tissue

Other:

Sample Sample
Taken: 1/11/8S

Received: 1/16/85

Sampled by:

ABl Manager:

Report

Required: 4/30/85

A.E. Stone, Jr.

EX ST SRS S22 2 a2 S 222X RS R S NSRRI S S i s s SRl L PYTFEFNETEVTEILTL L2 22 8 2 4

Sample Book/Page

number Number Station

T1850 7-3
2eeima \‘,—T‘?
Samgle =

Test required
GC/MS VOLATILES

Benzene
Bromoform

Carbon tetrachloride
Chlorobenzene
Chlorodi-bromomethane
Chloroethane

2-Chloroethylvinyl ether
Chloroform
Cis-1,3-dichloroprupene
Dichlorobromome thane

1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloropropane
Ethylbenzene

Methyl bromide
Methyl chloride
Methylene chloride

1,1,2,2-Tetrachloroethane
Tetrachloroethy lene
Toluene
1,2-Trans-Dichloroethylene

1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trans-1,3-dichloropropene
Trichloroethylene

Vinyl chloride

F. Gheesling
Report
Issued: 6/7/85
Run 1 Run 2
Results Resulits
(ppb) ppb
< <
<10 <10
<5 <5
<5 <
<5 <5
<10 <10
<10 <10
256 5
<10 <10
<5 <
73 <5
<10 <10
<5 <5
<10 <10
<5 <
<10 <10
<10 <10
<5 <5
<10 <10
<5 <5
<O 7
<5 <5
658 5
39 B
<10 <10
9% 34
<10 <10
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Page 4 of 19
ABI Number: 202-327

Client Number:
853-3079.5.4
P.0. 85-0103-0118

A S22 TRYE LTSS

* For In-House Use *
-* *

Client: Golder Associates
Project: Sudhel /Bluff Rd. S.C.
(Invoice to)
Address: 3772 Pleasantdale Road Same
Suite 165
Atlanta, GA 30340
Attention: Mr. A.E. Stone, Jr.

*
*

*
*

l{*Ql*ii.ii{fill.i{*li”.i.Q}ﬁ{}}{{.}f}..{..{{{{{‘Qiii’i}*’.'{.{iil’}il'{l.i{l&i”'.i}‘ll&.l}i}ll{
Sample: water x soil tissue Sampled by: A.E. Stone, Jr.

Other: ABL Manager: F. Gheesling
Sample Sample Report Report
Taken: 1/11/85 Received: 1/16/85 Required: 4/30/85 Issued: 6/7/85

L2 S S 2 2SS ER ol 22 a2t ISR R R YNFEFSTYTFFELTILTILISLISILSLLSSSL LSS 2 22T TPTSETELFILIISIILLLILL LS

Sample Book/Page Run 1 Run 2
number Number Station Test required Results Results
Tppb) (ppb)
T1851 7-7 GC/MS VOLATILES
Benzene 14 <5
_ e~ = Bromoform <10 <10
Rocina 277
Zocte Carbon tetrachloride <5 <
~aTy Chlorobenzene <5 <5
Chiorodi-bromomethane <5 <5
Chioroethane <10 <10
2-Chloroethylvinyl ether <10 <10
Chioroform <5 <5
Cis-1,3-dichloropropene <10 <10
Dichlorobromome thane <5 <5
1,1-Dichloroethane <5 <
1,2-Dichloroethane <0 <10
1,1-Dichloroethylene <5 <5
1,2-Dichloropropane <ty <10
Ethylbenzene <5 <S5
Methyl bromide <10 <10
Methyl chloride <10 <10
Methylene chioride <G 9
1,1,2,2-Tetrachloroethane <10 <10
Tetrachloroethylene <5 <5
Toluene 1 4
1,2-Trans-Dichloroethylene <5 <
1,1,1-Trichloroethane 22 7
1,1,2-Trichloroethane <5 <SG
Trans-1,3-dichloropropene <10 <10
Trichloroethy lene <5 <
Vinyl chloride <10 <10




5 10 00236

Client: Golder Associates
Project: Sudhel/Bluff Rd, S.C.
Address: 3772 Pleasantdale Road
Suite 165
Atlanta, GA 30340
Attention: Mr. A.E. Stone, Jr.

{Invoice to)

Same

raye o wi

Page 5 of 19
ABL Number: 202-327

Client Number:
853-3079.5.4

P.0. No. 85-0103-0118
B3 B A 0 R
* For In-House Use *
-* *
* [ 2
* *

Ilill‘*ilQ"".‘Q.‘fi{{i’}{iii{l&{il}ililiilIi}lI}*QQ}{i}l}*iiiiQi}{{{iiiifl{ifiiilil{l&lli}lllill

Sample: wdater x soil tissue

Sampled by:
ABl Manager:

Report

Required: 4/30/85

A.E. Stone, Jr.

F. Gheesling

Report
lssued: 6/7/85

LA RS il St it it Al 2l YRR RS FELNSTIFINSYTLRR S S S22 S22 222 L]l T ET IR e 3 B S ' & YO

Other:

Sample Sample

Taken: 1/11/85 Received: 1/16/85
Sample Book/Page

number Number Station

T1852 8-5

;Ecr-(\g S-T-Z
Zamgie T

GC/MS VOLATILES

Benzene
Bromoform

Carbon tetrachloride
Chlorobenzene
Chlorodi-bromome thdane
Chloroethane

2-Chloroethylvinyl ether
Chloroform )
Cis-1,3~dichloropropene
Dichlorobromomethane

1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene
|,2-Dichloropropane

Ethylbenzene
Methyl bromide
Methyl chloride
Methylene chloride

1,1,2,2~Tetrachloroethane
Tetrachloroethylene
Toluene
l,2-Trans-Dichloroethylene

t,1,1-Trichloroethane
1,1,2-Trichloroethane
Trans-1,3-dichloropropene
Trichloroethylene

Vinyl chloride

Run 1 Run 2
Results Results
(ppb) ~(ppb)
<5 <5
<10 <10
<S <5
<5 <5
< <5
<10 <10
<10 <10
376 22
<10 <10
<5 <5
<5 <G
<10 <10
<Y <5
<10 <10
<5 <
<10 <10
<10 <0
<5 <
<10 <1¢
131 4
9 18
<5 <
56 11
<5 <5
<10 <10
<5 <
<10 <10

-~
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Client: Golder Associates
Project: Sudhel/BLluff Rd. S.C.
(Invoice to)
Address: 3772 Pleasantdale Road Same
Suite 165

Atlantd, GA 30340

Attention: Mr. A.E. Stone, Jr.

raye

Page 6 of 19
ABL Number: 202-327

Client Number:
853-3079.5.4
P.0. No, 85-0103-0118

b2 a2 2212 TR S22 228 2 2
* For In-House Use *

* #*
* *
* *

[Z XY T OSSR RN SN LS LA A A AR A ARl Sl ST T LR e e R S T TS S n A bbb b A S LR d S AL SRS S

Sample: water x soil tissue

Sampled by:

ABI Manager:

A.E. Stone, Jr.

F. Gheesling

Report
Issued: 6/7/85

Run 1 Run 2
Resulits

Results

(ppb) {ppb]

Other:
Sample Sample ) Report
Taken: 1/11/8S Received: 1/16/85 Required: 4/30/85
{Q.*’Qi}llif!iiiiiiiiil{il’i*i'iili}QQQQ**filfiliif}}{{.{ii.’fiii{iliiliif'{{iil{i}llf’{ﬁlf}}lf"}
Sample Book/Page
number Number Station Test required
T1853 9-1 GC/MS VOLATILES
Benzene
Bromoform
et ,-‘
é;,r - -4 Carbon tetrachloride
AL Chlorobenzene
Chlorodi-bromomethane
Chloroethane

2-Chloroethylvinyl ether
Chloroform
Cis-1,3-dichloropropene
Dichlorobromomethane

1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloropropane
Ethylbenzene

Methyl bromide
Methyl chloride
Methylene chloride

1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
1,2-Trans-Dichloroethy lene

1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trans-1,3-dichloropropene
Trichloroethylene

Vinyl chloride

29 12
<10 <10
<5 <5

132 16
<SG <5
<10 <10
<10 <10

51 <5
<10 <10
<5 <5
<G <5
<10 <10
<G <5
<10 <10

489 21
<10 <10
<1 <10
<5 <
<10 <10

23465 1361

345 65
<5 <5

1688 87
<A <5
<10 <10

86 <b
<10 <10

TV vt

&<
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Page _7_of 19

Client: Golder Associates ABI Number: 202-327
Project: Sudhel/Bluff Rd. S.C. Client Number:
(Invoice to) 853-3079.5.4
P.0. No. 85-0103-0118
Address: 3772 Pleasantdale Road Same TR R
Suite 165 * For In-House Use *
Atlanta, GA 30340 * *
* *
Attention: Mr. A.E. Stone, Jr. . x
T FH T T T T S 000 08 0 3 3 36 T I I T T I R
Sample: water x soil tissue Sampled by: A.E. Stone, Jr.
Other: ABl1 Manager: F. Gheesling
Sample Sample Report Report
Taken: 1/11/85 Received: 1/16/85 Required: 4/30/85 Issued: 6/7/85
B e e e e e L s af s S e s st 2l s S S e s s s st st st
Sample Book/Page Run 1 Run 2
number Number Station Test required Results Results
(ppb) (ppb)
T1854 9-3 GC/MS VOLATILES
Benzene 56 =
Bromoform <10 <10
e o ;l“iCarbon tetrachloride <5 <5
_amEe 2 Chlorobenzene <5 <5
Chlorodi-bromomethane <5 <5
Chloroethane <10 <10
2-Chloroethylvinyl ether <10 <10
Chloroform <5 <5
Cis-1,3-dichloropropene <10 <10
Dichlorobromome thane <5 <5
1,1-Dichloroethane <5 <5
1,2-Dichloroethane <10 <10
1,1-Dichloroethylene <5 <S5
1,2-Dichloropropane <10 <10
Ethylbenzene <5 11
Methyl bromide <10 <10
Methyl chloride <10 <10
Methylene chloride 9% <5
1,1,2,2-Tetrachloroethane <10 <10
Tetrachloroethylene <5 <5
Toluene 37 25
1,2-Trans-Dichloroethylene <S5 <5
1,1,1-Trichloroethane <5 <5
1,1,2=-Trichloroethane <5 <5
Irans-1,3-dichloropropene <10 <10
Trichloroethylene <5 <5
Vinyl chloride <10 <10

wa

-~
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Ciient: GColder Associates
Project: Sudhel/Bluff Rd. S.C.
Address: 3772 Pleasantdale Road
Suite 165
Atlanta, GA 30340
Attention: Mr. A.E. Stone, Jr.

IQD{‘{GQQ!!Q'DQ{&Q.Q}'Qiiiiliitiiilili

Sample: water x soil tissue

Other: ARl Manager: F. Gheesling
Sample Sample Report Report
Taken: 1/11/85 Received: 1/16/85 Required: 4/30/85 Issued: 6/7/85
IhQI»{!-QI't{Qtil}iiil‘Qll*!l’l’fl’l!l’l&{ifi{{ﬂﬂ’ili‘lll{llll'.”'i‘*l’l’il*i‘l.ilii{i!!‘.{I{IQ"f"*"."‘"
Sample Book/Page Run 1 Run 2
number Number Station Test reguired Results Results
pp PP
T1855 10-1 GC/MS VOLATILES
Benzene 21 <5
Bromoform <19 <10
\:_( IR i—l \L . )
2o e Carbon tetrachloride <5 <O
=T Chlorobenzene <5 <5
Chlorodi-bromome thane <5 <5
Chloroethane <10 <10
2-Chloroethylvinyl ether <10 <10
Chloroform 13 FA
Cis-1,3-dichloropropene <10 <10
Dichlorobromome thane < <5
1,1-0ichloroethane <A <5
l,Z-Dichloroethane <10 <10
I,I-Dichloroethylene < <5
1,2-Dichloropropane <10 210
Ethylbenzene 379 43
Methyl bromide <10 Q0
Methyl chloride <10 <10
Methy lene chloride 24 19
I,1,2,2-Yetrachloroethane <10 <10
Tetrachloroethylene 200 <5
Toluene 1080 2
l,E-Trdns-DichloroethyLene < <5
1,1,1-Trichloroethane 8 7
1,1,2-Trichloroethane <5 &)
Trans-1,)-dichloropropenc < <10
Trichloroethylene < <
Vinyl chloride <10 <

{Invoice to)

Same

li{&c&c;acteui»&g.ai«i&ll&ilﬁ&»q&};;;

Sampled by:

Page

ray®

of 19

ABL Number: 202-327

Client Number:
853-3079.5.4
P.0. No. 85-0103-0118

*% %R Giiiil{il‘““l‘i“

*
®
*

* for In-House Use *
-

*
*

Qlii{""l{’"l”i‘i.{“

A.E. Stone, Jr.
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Page 9 of 19

Ciient: Golder Associates ABI Number: 202-327
Project: Sudhel /Bluff Rd. S.C. Client Number:
(Invoice to) 853-3079.5.4
_ P.0. No. 85-0103-0118
Address: 3772 Pleasantdaie Road Same FREREREAARRRERTRERRRE R
Suite 165 * For In-House Use *
Atlanta, GA 30340 * *
* *
Attention: Mr. A.E. Stone, IJr. * :
‘I‘i"“"’l"l’{*’illilil’i“i{{.QlQQ{Ni{.{i{{il’{’&iiil}iil"{l’}ilI'I'QQI’I‘Q{I‘I‘Q*Q*Q{QQI‘I‘“IN}"i}i{.ll
Sample: water x soil tissue Sampled by: A.E. Stone, Jr.
Other: ABl Manager: F. Gheesling
Sample Sample Report ) Report
Taken: 1/11/85 Received: 1/16/85 Required: 4/30/85 Issued: 6/7/85
LT 22222222222 Y2222 TR TIPEFFFIETFFFETSTIT LIS LSS LSS S22 SIS ST NSRS TFYTTILILT LS L 20 2 2 ]
Sample Book/Page Run 1 Run 2
siumber Number Station Test required Results Results
{ppb) (ppb)
T1856 11-3 GC/MS VOLATILES
Benzene <5 <5
- _ . Broumoform <10 <10
oo oot
-~ T Carbon tetrachloride < <5
T2 §'= ~  Chlorobenzene <5 <5
Chlorodi-bromomethane <5 <5
Chloroethane <10 <10
2-Chloroethylvinyl ether <10 <10
Chloroform <5 <5
Cis-1,3-dichloropropene <10 <10
Dichlorobromomethane <5 <5
1,1-Dichloroethane <5 <5
1,2-Dichloroethane <10 <10
},1-Dichloroethylene <5 <5
1,2-Dichloropropane <10 <10
Ethylbenzene <5 <5
Methyl bromide <10 <10
Methyl chloride <10 <10
Methy lene chloride <5 <5
1,1,2,2-Tetrachloroethane <10 <10
Tetrachloroethylene <5 <
Toluene " 25
1,2-Trans-Dichloroethylene <5 <5
1,1,1-Trichloroethane <5 <5
1,1,2-Trichloroethane <5 <5
Trans-1,3-dichlioropropene <10 <10
Trichloroethylene <5 <5
Vinyl chloride <10 <10

id Ol <
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Page 10 of 19

Client: Golder Associates ABl Number: 202-327

Project: Sudhel /Bluff Rd. S.C. Client Number:
(Invoice to) 853-3079.5.4

) ’ P.0. No. 85-0103-0118

Address: 3772 Pleasantdale Road Same L e I T Y

Suite 165 * For In-House Use *

Atlanta, GA 30340 * »

» *

Attention: Mr. A.E. Stone, Jr. * -

R R o222 2222 AR a2 s gl st o2 T Y PRI TS YR o2 2 S22 S S 2 2 L2 2 o YRS Y N PR e e

Sample: water x soil tissue Sampled by: A.E, Stone, Jr.
Other: ABL Manager: F. Gheesling
Sample Sample Report Report
Taken: 1/11/85 Received: 1/16/85 Required: 4/30/85 Issued: 6/7/85
EX SIS RIS A2 dd a2 Rl YSTRYPRER SRS SIS S22 E N P e e eeees YT LS LY
Sample Book/Page Run 1 Run 2
number Number Station Test required Results Results
Tppb]J Tppb]
11857 12-1 GC/MS VOLATILES
Benzene 82 2
Bromoform <10 <10
Carote ST ;
= - 7 “Carbon tetrachloride <5 <
Tarmpie A Chlorobenzene 168 32
Chlorodi-bromomethane <5 <5
Chloroethane <10 <10
. 2-Chloroethylvinyl ether <10 <10
Chloroform <5 <
Cis-1,3-dichloropropene <10 <10
Dichlorubromomethane <5 <B
t,1-Dichloroethane <5 <5
1,2-Dichloroethane <10 <10
1,1-Dichloroethylene <5 <5
},2-Dichloropropane <10 <ty
Ethylbenzene <A <5
Methyl bromide <10 <y
Methyl chloride <10 <)
Methylene chloride 110 5
1,1,2,2-Tetrachloroethane <10 15
Tetrachloroethylene 23 <5
Toluene 106 8
1,2-Trans-Dichloroethy lene <5 <5
1,1,1-Trichloroethane 30 5
1,1,2-Trichloroethane <5 <5
Trans-1,3-dichloropropene <10 <10
Trichloroethylene 115 6
Vinyl chloride <10 <10

19 VUl £«
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Page 11 of 19

Client: Golder Associates ABI Number: 202-327
Profect: Sudhel /Bluff Rd. S.C. Client Number:
(Invoice to) 853-3079.5.4
) P.0. No., 85-0103-0118
Address: 3772 Pledasantdale Road Same b A 22T S SRS TS ST T TS
Suite 165 * For In-House Use *
Atlanta, GA 30340 * *
* »
Attention: Mr, A.E. Stone, Jr. * b
Qi!i{‘li{{il{ii*’i”.iii’i}‘illl{liiiliiiililiii*illlIfl’ill*“Ql’i{ii'lii'i{i}iii{’il.{lil““{li!ﬂ
Sample: water x soil tissue Sampled by: A.E. Stone, Jr.
Other: ABl Manager: F. Gheesling
Sample Sample Report Report
Taken: 1/11/8% Received: 1/16/85 Required: 4/30/85 Issued: 6/7/85
ER 2222 R 222222 ST SRS LTREEFTEFESFTEILIELLSSILLSS S22 22 2 LYY R ETEFEFIFEr sy ey sy 2232 L S
Sample Book/Page Run 1 Run 2
number Number Station Test required Results Resuits
, Tppb) (ppb)
T1858 12-4 GC/MS VOLATILES
Benzene 21 9
Bromoform <10 <10
Coe me 7000
o mTy Carbon tetrachloride <5 <5
et i Chlorobenzene <5 <5
Chlorodi-bromomethane <5 <5
Chloroethane <10 <10
‘ : 2-Chloroethylvinyl ether <10 <10
Chloroform 4 32
Cis-1,3-dichloropropene <10 <10
Dichlorobromomethane <5 <5
1,1-Dichloroethane <G <5
1,2-Dichloroethane <10 <10
1,1-Dichlorovethy lene <5 <5
1,2-Dichlorupropane <10 <10
Ethylbenzene <5 <
Methyl bromide <10 <10
Methy!l chloride <10 <10
1 Methylene chloride <5 <
i
} 1,1,2,2-Tetrachloroethdane 10 <10
Tetrachloroethylene 114 29
Toluene 12 16
1,2-Trans-Dichloroethylene <5 <5
1,1,1-Trichloroethane <5 <5
1,1,2-Trichloroethane <5 <5
Trans-1,3-dichloropropene <10 <10
Trichloroethylene 21 7
Vinyl chloride <10 <10




5 10 00243

Client: Golder Associates
Project: Sudhel/Bluff Rd, S.C.
Address: 3772 Pleasantdaie Road
Suite 165
Atlanta, GA 30340
Attention: Mr. A.E. Stone, Jr.

(Invoice to)

Same

Page

Page 12 of 19
ABI Number: 202-327

Client Number:
853-3079.5.4
P.0. No. 85-0103-0118

2 A
* For In-House Use *
*

* *
* *

LR S e S22 s i st iR a st I TS YFTIEERTYIISITFILLIL S S 28 s A nad et ottt 2YE 22 FTFTIFFIFFrs ey ¥ ¥ ¥ 3

Sample: water x soil tissue

Sampled by:

A.E. Stone, Jr.

Other: ABL Manager: F. Gheesling
Sample Sample Report Report
Taken: 1/11/85 Received: 1/16/85 Required: 4/30/85 Issued: 6/7/85
(XX TS S TSRS LI L A2 2SS YRSV FFFFPRFYTWHFFSLLITIIIISIL SIS S22 L2222 ETTEY ETY FES ST EY TSy Y
Sample Book/Page Run 1 Run 2
number Number Station Test required Results Resuits
{ppb) ~{ppb)
11859 12-A GC/MS VOLATILES
Benzene 352 101
. _ Bromoform <10 <10
Zoe o SN -
ST oy Carbon tetrachloride (&) <Y
- AT - Chlorobenzene < <G
Chlorodi-bromome thaie <5 <5
Chioroethane <10 <10
2-Chloroethylvinyl ether <10 <10
Chloroform 8 4
Cis-1,3-dichloropropene <10 <10
Dichlorobromome thane <G <5
1,1-Dichloroethane <5 <5
1,2-Dichloroethane <10 <10
1,1-Dichloroethy lene <5 <5
1,2-Dichloropropane <10 <10
Ethyilbenzene <A <5
Methyl bromide <10 <10
Methyl chloride {10 <10
Methy lene chloride 24 7
1,1,2,2-Tetrachloroethane <10 1
Tetrachloroethy lene <5 <5
Toluene 8 5
1,2-Trans-Dichloroethylene <S5 <5
1,1,1-Trichloroethane 38 7
1,1,2-Trichloroethane <5 <5
Trans-1,3-dichloropropene <10 <10
Trichiorvethylene <5 <5
Vinyl chloride <10 <10

16 ot 2
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Client: Golder Associates
Project: Sudhel /Bluff Rd. S.C.
(Invoice to)
Address: 3772 Pleasantdale Road Same
Suite 165

Atlanta, GA 30340

Attention: Mr. A.E. Stone, Jr.

Page 17 of 2<

Page 13 of 19
ABL Number: 202-327

Client Number:
853-3079.5.4
P.0. No. 85-0103-0118

R
* For In-House Use *

* *
* -
* *

T T T T I T T T R R R EEE R

Sample: water x soil tissue

Other: ABI Manager:

Sample Sample Report
Taken: 1/11/85 Received: 1/16/85

Sampled by:

Required: 4/30/85

A.E. Stone, Jr.

F. Gheesling

Report

Issued: 6/7/85

EE e TR e R R R s N S e e e e s d st s e R e s e TS SIS S 2 S s S

Sample Book/Page
number Number Station

Test required

T1860 14-1 GC/MS VOLATILES

Benzene
Bromoform

- Carbon tetrachloride

5 Chlorobenzene
Chlorodi-bromomethane
Chloroethane

2-Chloroethylvinyl ether
Chloroform
Cis=-1,3-dichloropropene
Dichlorobromome thane

1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloropropane

Ethylbenzene
Methyl bromide
Methyl chloride
Methylene chloride

1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
1,2-Trans-Dichloroethylene

1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trans-1,3-dichloropropene
Trichloroethylene

Vinyl chloride

Run 1 Run 2
Results Results
(ppb) ~ (ppb)
12 <5
<10 <10
<5 <5
{5 <5
<5 <5
<10 <10
<10 <10
<5 <5
<10 <10
<5 <5
<5 <5
<10 <10
<5 <3
<10 <10
<5 <5
<10 <10
<10 <10
41 9
<10 <10
<5 <5
4 é
<5 <5
14 >
<5 <5
<10 <10
<5 <5
<10 <10
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Page 14 of 19

Client: Golder Associates ABI Number: 202-327

Project: Sudhel/Bluff Rd. S.C. Client Number:
(Invoice to) 853-3079.5.4

P.0. No. 85-0103-0118

Address: 3772 Pleasantdale Road Same AR e s 2 e

Suite 165 * For In-House Use *

Atlanta, GA 30340 * *

»* *

Attention: Mr. A.E. Stone, IJr, * *

EE oSS TSR RIS S22 S22 222 S22 2l TR R R R S R S S s 2 22 2 L g f 2 2 d 2 2L 2 T R T NIV IR R S e
Sample: water x soil tissue Sampled by: A.E. Stone, Jr.

Other: ABI Manager: F. Gheesling

Sample Sample Report Report
Taken: 1/11/85 Received: 1/16/85 Required: 4/30/85 Issued: 6/7/85

I3 3 I3 I S I 6 A T A3 3 I 2 2 ST T 33 I S e 3 S T 3 3 R 6 R I 3 I S I 3

Sample Book/Page Run 1 Run 2
number Number Station Test_required Results Results
(ppb) ~(ppb)
T1861 17-1 GC/MS VOLATILES
Benzene 2035 8250
Bromoform <10 <10
fGre re =T
T T Carbon tetrachloride <5 <5
v R AT Chlorobenzene 39 43
Chlorodi-bromomethane <5 <5
Chloroethane <10 <10
2-Chloroethylvinyl ether <10 <10
Chloroform <5 <5
Cis-1,3-dichloropropene <10 <10
Dichlorobromomethane <5 <5
1,1-Dichloroethane <5 <5
1,2-Dichloroethane <10 <10
1,1-Dichloroethylene <5 <5
1,2-Dichloropropane <10 <10
Ethylbenzene <5 <5
Methyl bromide <10 <10
Methyl chloride <10 <10
Methy lene chloride 1250 4292
1,1,2,2-Tetrachloroethane <10 <10
Tetrachloroethylene <5 <5
Toluene 125 648
1,2-Trans-Dichloroethy lene <5 <5
1,1,1-Trichloroethane <5 <5
1,1,2-Trichloroethane <5 <5
Trans-1,3-dichloropropene <10 <10
Trichloroethylene <5 <5
Vinyl chloride <10 <10
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Page 15 of 19

Client: Golder Associates ABI Number: 202-327
Project: Sudhel /Bluff Rd. S.C. Client Number:
(Invoice to) 853-3079.5.4
P.0. No. 85-0103-0118
Address: 3772 Pleasantdale Road Same B
Suite 165 * For In-House Use *
Atlanta, GA 30340 * L
* *
Attention: Mr. A.E. Stone, Jr. * »
AT T I T S S T 6 3 3R 6 6 3 I T T T TR T T T I T IR T 6 63 6 0 9 T
Sample: water x soil tissue Sampled by: A.E. Stone, Jr.
Other: ABI Manager: F. Gheesling
Sample Sample Report Report
Taken: 1/11/85 Received: 1/16/85 Required: 4/30/85 Issued: 6/7/85
3 3 T F I T 3 I R 38 I T I 3 e 2 T T I T A 3 I T R
Sample Book/Page Run 1 Run 2
number Number Station Test reguired Results Results
(ppb) (ppb)
T1862 17-2 GC/MS VOLATILES
Benzene <5 <5
Bromoform <10 <10
e R
tCr - I | { . :
B ST Carbon tetrachloride <5 <5
= Ade RS Chlorobenzene <5 <5
Chlorodi-bromomethane <5 <5
Chloroethane <10 <10
2-Chloroethylvinyl ether <10 <10
Chloroform 47 10
Cis-1,3-dichloropropene <10 <10
Dichlorobromomethane <5 <5
1,1-Dichloroethane <5 <5
1,2-Dichloroethane <10 <10
1,1-Dichloroethylene <5 <5
1,2-Dichloropropane <10 <10
Ethylbenzene <5 <S5
Methyl bromide <10 <10
Methyl chloride <10 <10
Methy lene chloride <5 <5
1,1,2,2-Tetrachloroethane <10 <10
Tetrachloroethylene <5 <5
Toluene <5 <5
1,2-Trans-Dichloroethylene <5 <
1,1,1=-Trichloroethane <5 <5
1,1,2-Trichloroethane <5 <5
Trans-1,3-dichloropropene <10 <10
Trichloroethylene <5 <5
Vinyl chloride <10 <10
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Client: Golder Associates ABI Number: 202-327

Profect: Sudhel/Bluff Rd. S.C. Client Number:
(Invoice to) 853-3079.5.4

P.0. No. 850103-0118

Address: 3772 Pleasantdale Road Same FHE RN AR

Suite 165 * For In-House Use *

Atlanta, GA 30340 = i

* *

Attention: Mr. A.E. Stone, Jr. o o)

AT TSI I I I S 33 26 2 6 6 3 3 0 6 2 I 3 I T T e T 3 3 T 3 2 6 I
Sample: water x soil tissue Sampled by: A.E. Stone, Jr.

Other: ABL Manager: F. Gheesling

Sample Sample Report Report
Taken: 1/11/85 Received: 1/16/85 Required: 4/30/85 Issued: 6/7/85

2 3 T T T I AT A 3T T TR 0 I I ST b b IS S AR 2 3 9 9 S 3 3 3 R

Sample Book/Page Run 1 Run 2
number Number Station Test required Results Results
(ppb) (ppb)
T1863 17-3 GC/MS VOLATILES
Benzene 3 153
ol Bromoform <10 <10
Eoyiip i- i C -
Z,eiie -~ Carbon tetrachloride <SG <
=% 1" - Chlorobenzene <5 <5
Chlorodi-bromomethane <5 <5
Chloroethane <10 <10
2-Chloroethylvinyl ether <10 <10
Chloroform 3 8
Cis-1,3-dichloropropene <10 <10
Dichlorobromome thane <5 <5
1,1-Dichloroethane <5 <5
1,2-Dichloroethane <10 <10
1,1-Dichloroethylene <5 <5
1,2-Dichloropropane <10 <10
Ethylbenzene <5 <5
Methyl bromide <10 <10
Methyl chloride <10 <10
Methylene chloride 1" 177
1,1,2,2-Tetrachloroethane <10 <10
Tetrachloroethylene <5 <5
Toluene g 2 353
1,2-Trans-Dichloroethylene <5 <5
1,1,1=-Trichloroethane 3 <5
1,1,2-Trichloroethane <5 <5
Trans-1,3-dichloropropene <10 <10
Trichloroethylene <5 <5
Vinyl chloride <10 <10

i &
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Client: Golder Associates ABI Number: 202-327
Project: Sudhel /Bluff Rd. S.C. Client Number:
( Invoice to) 853-3079.5.4
P.0. No. 85-0103-0118
Address: 3772 Pleasantdale Road Same e
Suite 165 * For In-House Use *
Atlanta, GA 30340 * *
* *
Attention: Mr. A.E. Stone, Jr. “ *
FE TS e ez 22 22 2 2 22 2 22 2 2 2 2 R R papeampegraeaeeaaea e B R S S S S S R A S n Rt o h n n £ 2 2 2 T T BRI aaapaepeaaeeaeaeaee e 3RS 2 3 S
Sample: water _x_soil tissue Sampled by: A.E. Stone, Jr.
Other: ABL Manager: F, Gheesling
Sample Sample Report Report
Taken: 1/11/85 Received: 1/16/85 Required: 4/30/85 Issued: 6/7/85
prararaeeRerargea R R T E R L R R SR aaeaeeea e S B E S S T A A A L 2 o 2 8 2 2 2 2 o 2 2 2 2 2 T R RIS T R 2 L2 2 2 2 2 2 )
Sample Book/Page Run 1 Run 2
number Number Station Test required Results Results
(ppb) “(ppb)
T1864 19-2 GC/MS VOLATILES
Benzene 4 313
_ Bromoform <10 <10
e <7-32
e RS Carbon tetrachloride <5 <5
— AT = Chlorobenzene <5 <5
Chlorodi-bromome thane <5 <5
Chloroethane <10 <10
2-Chloroethylvinyl ether <10 <10
Chloroform 1 1
Cis-1,3-dichloroproupene 13 <10
Dichlorobromome thane <5 <5
1,1-Dichloroethane <5 <5
1,2-Dichloroethane <10 <10
1,1-Dichloroethylene <5 <5
1,2-Dichloropropane <10 <10
Ethylbenzene <5 <5
Methyl bromide <10 <10
Methyl chloride <10 <10
Methylene chloride 16 400
1,1,2,2-Tetrachloroethane <10 <10
Tetrachloroethylene <5 <5
Toluene 3 521
1,2-Trans-Dichloroethylene <5 <5
1,1,1-Trichloroethane 7 7
1,1,2-Trichloroethane <5 <5
Trans-1,3-dichloropropene <10 <10
Trichloroethylene <5 <5

Vinyl chloride <10 <10

v
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Client: Golder Associates
Project: Sudhel/BLluff Rd. S.C.
Address: 3772 Pleasantdale Road
Suite 165
Atlanta, GA 30340
Attention: Mr. A.E. Stone, Jr.

(Invoice to)

Same

Page 22 of

Page 18 of 19
ABL Number: 202-327

Client Number:
853-3079.5.4
P.0. No. 85-0103-0118

T R

*

*
*

For In-House Use *

*
*
*

T S T A T A T T T 3 3 I T e g e b d
A.E. Stone, Jr.

Sample: __ water _x soil tissue
Other:
Sample Sample

Taken: 1/11/85

Received: 1/16/85

Sampled by:
ABI Manager:

Report

Required: 4/30/85

EE 2 2 s S R s s s R e S e R R NSRS S S e s 22 S s g a f 222 2 R R TR R R R S 3 B S S

Sample Book/Page

number Number Station

T1878 2-2

A

1

ZAmpE A

Test required
GC/MS VOLATILES

Benzene
Bromoform

Carbon tetrachloride
Chlorobenzene
Chlorodi-bromomethane
Chloroethane

2-Chloroethylvinyl ether
Chloroform
Cis-1,3-dichloropropene
Dichlorobromome thane

1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloropropane

Ethylbenzene
Methyl bromide
Methyl chloride
Methylene chloride

1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
1,2-Trans-Dichloroethylene

1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trans-1,3-dichloropropene
Trichloroethylene

Vinyl chloride

F. Gheesling
Report
Issued: 6/7/85
Run 1 Run 2
Results Results
P P
2 222
<10 <10
<5 <5
<5 <5
<5 <5
<10 <10
<10 <10
3 9
<10 <10
<5 <5
<5 £5
<10 <10
<5 <5
<10 <10
<5 <5
<10 <10
<10 <10
8 280
<10 <10
<5 <5
<5 498
<5 <5
3 4
<5 <5
<10 <10
<5 <5
<10 <10

r
&«
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Client: Golder Associates ABI Number: 202-327
Project: Sudhel /Bluff Rd. S.C. Client Number:
(Invoice to) 853-3079.5.4
P.0. No. 85-0103-0118
Address: 3772 Pleasantdale Road Same TR
Suite 165 * For In-House Use *
Atlanta, GA 30340 * *
b =
Attention: Mr. A.E. Stone, Jr. - *
’i"{{f’“{.“ii’ll’Q{lili{“i“’{lQ*Ql‘l{lb“#i““i’fm.’“QH“’"”*”Q{{{"{}H}l’iii’{bl"ﬂl’
Sample: water x soil tissue Sampled by: A.E. Stone, Jr.
Other: ABI Manager: F. Gheesling
Sample Sample Report Report
Taken: 1/11/85 Received: 1/16/85 Required: 4/30/85 Issued: 6/7/85
23 33 I 33 T 3 S I I 0 3 ST A SR IR T 3 I 3 e B e T T A T A T S 4 3
Sample Book/Page Run 1 Run 2
number Number Station Test required Results Results
pp! (ppb)
T1879 15-2 GC/MS VOLATILES
Benzene 39 15
N Bromoform <10 <10
[P o TX- -
- . - ',. : Carbon tetrachloride L6 <5
SAn el o Chlorobenzene <5 <5
Chlorodi-bromome thane <5 <5
Chloroethane <10 <10
2-Chloroethylvinyl ether <10 <10
Chloroform 5 16
Cis-1,3-dichloropropene <10 <10
Dichlorobromome thane <5 <5
1,1-Dichloroethane <5 <5
1,2-Dichloroethane <10 <10
1,1-Dichloroethylene <5 <5
1,2-Dichloropropane <10 <10
Ethylbenzene <5 <5
Methyl bromide <10 <10
Methyl chloride <10 <10
Methylene chloride 44 29
1,1,2,2-Tetrachloroethane <10 <10
Tetrachloroethylene <5 <5
Toluene 20 28
1,2-Trans-Dichloroethylene <5 <5
1,1,1-Trichloroethane 1" 16
1,1,2-Trichloroethane <5 <5
Trans-1,3-dichloropropene <10 <10
Trichloroethylene <5 <5
Vinyl chloride <10 <10
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